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(54) Title: COMPOSITIONS I-XHIBITING INHIBITION OF CYCLOOXYGIiNASE-2 



(57) Abstract: The invention provides a niclhod of treating diabetes by administering to an individual having diabetes a composition 
containing a hops extract. In a particular embodiment, an individual having diabetes can be administered a composition comprising 
^ a first component selected from the group consisting of alpha acids and beta acids, essential oils, fats and waxed, with the proviso 
that the first component and second component are not the same compound. The invention additional provides a method of treating 
^ diabetes by administering to an individual having diabetes a composition comprising a first component selected from a curcuminoid 
^ and a second component selected from an alpha acid and a beta acid. 
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COMPOSITIONS EXHIBITING INHIBITION OF CYCLOOXYGENASE-2 

1000.11 This.application is a continuation in part of application serial No. 09/885,721, 
filed June 20, 2001, which is incorporated herein by reference; and is a continuation in 
pari of application serial No. 10/282,236, filed October 25, 2002, which claims the 
benefit of provisional application serial No. 60/335,062, filed October 26, 2001, now 
abandoned, which is incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002| The present invention relates generally to a composition comprising a 
complex mixture of active ingredients exhibiting selective or synergistic inhibition of the 
expression and/or activity of inducible cyclooxygenase-2 (COX-2) and method for 
selective inhibition of COX-2 mediated synthesis of prostaglandins. More particularly, 
the composition comprises mixtures of active ingredients isolated from an extract of 
hops (Hamulus lupulus) or as a first component, a curcuminoid species and, as a second 
component, an active ingredient isolated from an extract of hops (Hamulus lupulus). The 
composition functions to inhibit the inducibility and/or activity of inducible 
cyclooxygenase (COX-2) with little or no significant effect on constitutive 
cyclooxygenase (COX- 1) and can function synergistically. 

BACKGROUND OF THE INVENTION 

I0003J Inflammatory diseases affect more than fifty million Americans. As a result 
of basic research in molecular and cellular immunology over the last ten to fifteen years, 
approaches to diagnosing, treating and preventing these immunologically-based diseases 
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has been dramatically altered. One example of this is the discovery of an inducible form 
of the cyclooxygenase enzyme. Constitutive cyclooxygenase (COX), first purified in 
1976 and cloned in 1988, functions in the synthesis of prostaglandins (PGs) from 
arachidonic acid (AA). Three years after its purification, an inducible enzyme with COX 
activity was identified and given the name COX-2, while constitutive COX was termed 
COX- 1. 

[0004| COX-2 gene expression is under the control of pro-inflammatory cytokines 
and growth factors. Thus, the inference is that COX-2 functions in both inflammation 
and control of cell growth. While COX-2 is inducible in many tissues, it is present 
constitutively in the brain and spinal cord, where it may function in nerve transmission 
for pain and fever. The two isoforms of COX are nearly identical in structure but have 
important differences in substrate and inhibitor selectivity and in their intracellular 
locations. Protective PGs, which preserve the integrity of the stomach lining and 
maintain normal renal function in a compromised kidney, are synthesized by COX- 1 . 
On the other hand, PGs synthesized by COX-2 in immune cells are central to the 
inflammatory process. 

|0005] The discovery of COX-2 has made possible the design of drugs that reduce 
inflammation without removing the protective PGs in the stomach and kidney made by 
COX-1 . Combinations of the invention would be useful for, but not limited to, the 
treatment of inflammation in a subject, and for treatment of other inflammation- 
associated disorders, such as, as an analgesic in the treatment of pain and headaches, or 
as an antipyretic for the treatment of fever. For example, combinations of the invention 
would be useful to treat arthritis, including but not limited to rheumatoid arthritis, 
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spondyloathopathies, gouty arthritis, osteoarthritis, systemic lupus erythematosis, and 
juvenile arthritis. Such comb-nations of the invention would be useful in the treatment of 
asthma, bronchitis, menstrual cramps, tendonitis, bursitis, and skin related conditions 
such as psoriasis, eczema, burns and dermatitis. Combinations of the invention also 
would be useful to treat gastrointestinal conditions such as inflammatory bowel disease, 
Crohn's disease, gastritis, irritable bowel syndrome and ulcerative colitis and for the 
prevention or treatment of cancer such as colorectal cancer. Compositions of the 
invention would be useful in treating inflammation in such diseases as vascular diseases, 
migraine headaches, periarteritis nodosa, thyroiditis, aplastic anemia, Hodgkm's disease, 
sclerodma, rheumatic fever, type I diabetes, myasthenia gravis, multiple sclerosis, 
sacoidosis, nephrotic syndrome, Behchefs syndrome, polymyositis, gingivitis, 
hypersensitivity, swelling occurring after injury, myocardial ischemia and the like. 

|0006| The compositions of the present invention would also be useful in the 
treatment of ophthalmic diseases, such as retinopathies, conjunctivitis, uveitis, ocular 
Photophobia, and of acute injury to the eye tissue. The compounds would also be useful 
in the treatment of pulmonary inflammation, such as that associated with viral infections 
and cystic fibrosis. The compounds would also be useful for the treatment of certain 
nervous system disorders such as cortical dementias including Alzheimer's disease. 
Combinations of the invention are useful as anti-inflammatory agents, such as for the 
treatment of arthritis, with the additional benefit of having significantly less harmful side 
effects. As inhibitors of COX-2 mediated biosynthesis of PGE2, these compositions 
would also be useful in the treatment of allergic rhinitis, respiratory distress syndrome, 
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endotoxin shock syndrome, atherosclerosis, and centra! nervous system damage resultmg 
from stroke, ischemia and trauma. 

10007, Besides being useful for human treatment, these compounds are also useful 
for treatment of other animals, including horses, dogs, cats, birds, sheep. pig S , etc. An 
idea, fonnulation for the treatment of inflammation would inhibit the induetion and 
activity orcOX-2 without affecting or with Male effect on the activity of COX- 1, 
Historically, „,e non-steroidal and steroidal anti-inflammatory drugs used for treatment 
of inflammation lack the specificity of inhibiting COX-2 without affecting COX- 1 . 
Therefore, most ami-inflammatory drugs damage the gastrointestinal system when used 
for extended periods. Thus, new COX-2 speciflc treatments for inflammation and 
inflammation-based diseases are urgently needed. 

10008) An ideal fonnulation for the treatment of inflammation would inhibit the 
induction and acuity of COX-2 without affecting the activity ofcOX-L However, 
conventional non-steroidal and steroidal antiinflammatory drugs lack the specificity of 
inhibiting COX-2 without affecting COX-I and are at risk to cause damages on the 
gastrointestinal system when used for extended periods. 

10009) A yellow pigmented fraction isolated from the rhizomes of Curcuma l„„ ga 
contains curcuminoids belonging to the dicinnamoy, methane group. Curcuminoids are 
present to the extent of 3 to 5 percent. They are considered the most important active 
ingredients and are believed to be responsible for the biological activity of Curauua 
louga. Though thei, major activity is anti-inflammatory, cutcuminoids have been 
reported to possess antioxidant, anti-allergic. wound healing, antispasmodic, 
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ioco.01 cu rcumi „„ jds are we „ known for , he . anI , innammato[y Ktivjty Tumer , 

- one of ,he „,des, an,i,„„ ammat ^ orugs used ^ ^ ^ 

infianrnrarory activity of curcumi „ oids has ^ eva|uaKd , n , Mmm ^ ^ 

models such as chenrica. or physical irrilants like co|ion ^ 

formahdehyde and ,he grann.onra pouc , Huma „, doubk _ b ,^ ^ ^ ^ 
denronsrrared efficacy in rh e umat „ id an „ ri „, a, a dose of 1 200 mg corcnnrinoids/day for 
"v. - wee k , At rneae dose, however, si 8 „s of gaaroinresrina, (01, discomfon a , ld 
stomach irritation are frequently reported. 

10001,1 TheGI 

be due ,„ ,„e fac, lh a, c urcumin „ ids „ on prostae , a „ din production ^ , ^ 
-la, ,o ,ha, of aspirin an d aspiring .„,,i„ fl a mmat01> agenls . Namerous ^ 

relanve COX-2 specific* of ,„ese , 8 e„ ts . The higher rhe specific* f„, COX-2 over 
COX-I, ,he lower ,h. incite of C, upse , ^ aspirjn , „,„ , CQX . 2 ^.^ ^ 
only 0 o. proves a grearer i„c id e„ce of 0. d is,re S s rhan c „ rcumi „ oidSt ^ . ^ 
COX-2 specific,,, of nearly 3.0. However, ,he generally acccp,e d COX-2 specific!* 
necessary ,o slgnlfican.ly reduce the probabi|ity ^ ^ j$ ^ ^ 
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of curcuminoids and other compounds or botanical extracts that increase the COX-2 
specificity of curcuminoids would provide a novel and improved anti-inflammatory 
composition. 

[000 1 2| Hop extraction in one form or another goes back over 1 50 years to the early 
nineteenth century when extraction in water and ethanol was first attempted. Even today 
an ethanol extract is available in Europe, but by far the predominant extracts are organic 
solvent extracts (hexane) and CO? extracts (supercritical and liquid). CO2 (typically at 
60 bars pressure and 5 to 10°C) is in a liquid state and is a relatively mild, non-polar 
solvent highly specific for hop soft resins and oils. Beyond the critical point, typically at 
300 bars pressure and 60°C, CO2 has the properties of both a gas and a liquid and is a 
much stronger solvent. The composition of the various extracts is compared in Table 1 . 

1000131 Table 1 . Hop Extracts (Percent W/W) 



Component 


Hops 


Organic Solvent 
Extract 


Super-Critical 

co 2 


Liquid CO; 


Total resins 


12-20 


15-60 


75-90 


70-95 


Alpha-acids 


2 - 12 


8-45 


27-55 


30-60 


Beta-acids 


2-10 


8-20 


23-33 


15-45 


Essential oils 


0.5-1.5 


0-5 


1 -5 


2-10 


Hard resins 


2-4 


2-10 


5-11 


None 


Tannins 


4- 10 


0.5-5 


0.1 -5 


None 


Waxes 


1 -5 


1 -20 


4- 13 


0-10 


Water 


8- 12 


1 - 15 


1 -7 


1-5 
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100014, At its simplest, hop extraction involves milling, pelleting and re-milling the 
hops to spread the lupulin, passing a solvent through a packed column to collect the resin 
components and finally, removal of the solvent to yield a whole or "pure" resin extract. 

1000.5, The main organic extractants are strong solvents and in addition to virtually 
all the lupulin components, they extract plant pigments, cuticular waxes, water and 
water-soluble materials. 

100016, Supercritical CG 2 is more selective than the organic solvents and extracts less 
of the tannins and waxes and less water and hence water-soluble components. It does 
extract some of the plant pigments like chlorophyll but less than the organic solvents do. 
Liquid C0 2 is the most selective solvent used commercially for hops and hence produces 
the most pure whole resin and oil extract. It extracts none of the hard resins or tannins, 
much lower levels of plant waxes, no plant pigments and less water and water-soluble 
materials. 

1000171 AS 3 conse ^nce of this selectivity and the milder solvent properties, the 
absolute yield of liquid C0 2 extract per unit weight of hops is less than when using the 
other mentioned solvents. Additionally, the yield of alpha acids with liquid C0 2 (89 - 
93%) is lower than that of supercritical C0 2 (91 - 94%) or the organic solvents (93 - 
96%). Following extraction there is the process of solvent removal, which for organic 
solvents involves heating to cause volatilization. Despite this, trace amounts of solvent 
do remain in the extract. The removal of C0 2 , however, simply involves a release of 
pressure to volatilize the C0 2 . 
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1000181 The identification of humulone from hops extract as an inhibitor of bone 
resorption is reported in Tobe, H. et al. 1997. Bone resorption Inhibitors from hop 
extract. Biosci. Biotech. Biochem 61(1)158-159. Later studies by the same group 
characterized the mechanism of action of humulone as inhibition of COX-2 gene 
transcription following TNFa.pha stimulation of MC3T3 -El cells [Yamamoto, K. 2000. 
Suppression of cyclooxygenase-2 gene transcription by humulon of bee hop extract 
studied with reference to glucocorticoid. FEBS Letters 465: 103-106]. 

1000.9] Thus, it would be useful to identify a natural formulation of compounds that 
would specifically inhibit or prevent the synthesis of prostaglandins by COX-2 with little 
or no effect on COX-. . Such a formulation, which would be useful for preserving the 
health of joint tissues, for treating arthritis or other inflammatory conditions, has not 
previously been discovered. The term "specific or selective COX-2 inhibitor" embraces 
compounds or mixtures of compounds that selectively inhibit COX-2 over COX- 1 
Preferably, the compounds have a median effective concentration for COX-2 inhibition 
that is minimally five times greater than the median effective concentration for the 
inhibition of COX-1 . For example, if the median inhibitory concentration for COX-2 of 
a test formulation was 0.2 M g/mL, the formulation would not be considered COX-2 
specific unless the median inhibitory concentration for COX-1 was equal to or greater 
than I ug/mL. 

1000201 While glucosamine is generally accepted as being effective and safe for 
treating osteoarthritis, medical intervention into the treatment of degenerative joint 
diseases is generally restricted to the alleviation of its acute symptoms. Medical doctors 
generally utilize non-steroidal and steroidal anti-inflammatory drugs for treatment of 
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osteoarthritis. These drugs, however, are not weMapted for long-term therapy because 
they not only lack the ability to promote a- 1 protect cartilage; they can actually lead to 
degeneration of cartilage or redu^' 1 °f its synthesis. Moreover, most non-steroidal, 
anti-inflammatory drup^amage the gastrointestinal system when used for extended 
periods. Thiw 'lew treatments for arthritis are urgently needed. 

|00O2l| The joint-protective properties of glucosamine would make it an attractive 
therapeutic agent for osteoarthritis except for two drawbacks: ( I ) the rate of response to 
glucosamine treatment is slower than for treatment with anti-inflammatory drugs, and (2) 
glucosamine may fail to fulfill the expectation of degenerative remission. In studies 
comparing glucosamine with non-steroidal anti-inflammatory agents, for example, a 
double-blinded study comparing 1500 mg glucosamine sulfate per day with 1200 mg 
ibuprofen, demonstrated that pain scores decreased faster during the first two weeks in 
the ibuprofen patients than in the glucosamine-treated patients. However, the reduction 
in pain scores continued throughout the trial period in patients receiving glucosamine 
and the difference between the two groups turned significantly in favor of glucosamine 
by week eight. Lopes Vaz, A., Double-blind clinical evaluation of the relative efficacy 
of ibuprofen and glucosamine sulphate in the management of osteoarthritis of the knee in 
outpatients, 8 Curr. Med Res Opin. 145-149 (1982). Thus, glucosamine may relieve the 
pain and inflammation of arthritis at a slower rate than the available anti-inflammatory 
drugs. 

|00022| An ideal formulation for the normalization of cartilage metabolism or 
treatment of osteoarthritis would provide adequate chondroprotection with potent anti- 
inflammatory activity. The optimal dietary supplement for osteoarthritis should enhance 
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the general join, rebuilding qualities offered by glucosamine and attenuate the 
inflammatory response without inrroducing any harmful side effects. !, should be 
inexpensively manufac.ured and comply with all government regula,i„„s. 

100023, However, the currently available glucosamine formulations have no, been 
formulae ,o optimally attack and aheviate ,|, e „ nuerlyjng ca , lses of ^ 
rheumatoid arthritis. Moreover, as with many commercially-available herba, and dietary 
supplements, ,he available formulations do no, have a history of usage, nor controlled 
clinical testing, which might ensure their safety and efficacy, 

100024, Therefore, i, would be useful ,„ identify a composition tha, wou.d specifically 
inhibit or prevent the expression of COX-2 enaymatie activity, while having |i„, e or no 
effect on COX- 1 metabolism so tha, these could be used a. sufficiently low doses or a, 
current clinical doses with no adverse side effects. 

SUMMARY OF THE INVENTION 

(00025, The present invention provides a composition comprising an effective amount 
of component , selected from the group consisting 0 f a.pha acids and beta acids and an 
effective amount of a, leas, one component II selected from the group consisting of alpha 
acids, beta acids, essential oils, fats and waxes, with the proviso tha, component I and II 
are not the same compound. Preferably, the composition comprises two or more acttve 
ingredients selected from the group consisting of a-acid, p-acid and essentia, oil. The 
active ingredients ofthe present invention are preferably made from hops extract. The 
composition functions synergistic^ , 0 inhibil lhe ac , ivj , y of jnducib|e ^ ^ 
little or no effect on COX-I . 
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|00026| The present invention also provides a composition comprising, as a first 
component, a curcuminoid species and a second compound that would specifically and 
synergistic^ enhance the anti-inflammatory effect of the curcuminoid. The 
composition comprises a curcuminoid species and at least one member selected from the 
group consisting of an alpha-acid, and a beta-acid or derivatives thereof. Any 
curcuminoid, alpha-acid or beta-acid species is inclusive of derivatives of the respective 
genus. However, additional species or mixtures of species within the various genera may 
be present in the composition, which is limited in scope only by the combinations of 
species within the various genera that exhibit the claimed synergistic functionality. The 
composition functions synergistically to inhibit the inducibility and/or activity of COX-2 
with little or no effect on COX- 1 . 

I00027J The present invention further provides a composition of matter that enhances 
the function of or increases the rate at which glucosamine or chondrotin sulfate 
normalizejoi.it movement or reduce the symptoms of osteoarthritis. 

100028) One specific embodiment of the present invention is a composition 
comprising a 30 to 60 weight percent of a-acid, 15 to 45 weight percent of P -acid and 3 
to 6 weight percent of essential oil. The composition optionally comprises 2 to 8 weight 
percent of fats and waxes. Preferably, the a-acid, P -acid, essential oil, fats or waxes are 
from a hops extract, which is preferably prepared by C0 2 extraction. 

|00029| Another specific embodiment of the present invention is a composition 
comprising an effective amount of curcumin and at least one compound selected from 
the group consisting of humulone and lupulone. 
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[00030| The present invention further provides a method of dietary supplementation 
and a method of treating inflammation or inflammation-based diseases in an animal 
which comprises providing to the animal suffering symptoms of inflammation, including 
pain and swelling, the composition of the present invention containing two or more 
active ingredients selected from the group consisting of a-acid, p-aeid and essential oil 
and continuing to administer such a dietary supplementation of the composition until 
said symptoms are eliminated or reduced. 

100031 1 The present invention also provides a method of dietary supplementation and 
a method of treating inflammation or inflammation-based diseases in an animal which 
comprises providing to the animal suffering symptoms of inflammation the composition 
of the present invention containing a second component which specifically and 
synergistically enhances the anti-inflammatory effect of curcuminoids and continuing to 
administer such a dietary supplementation of the composition until said symptoms are 
eliminated or reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(00032) FIG. I illustrates the general chemical structure of [A] the curcuminoid genus 
and [B], [C], [D], [EJ and [F], respectively, as curcumin, demethoxycurcumin 
bisdemethoxycurcumin, the cis-trans geometrical isomer of curcumin, and 
cyclocurcumin as species within that genus. 

100033| FIG. 2, [A] and [B] respectively, illustrate the general chemical structures of 
the alpha-acid genus and humulone as a species within that genus. 
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1000,4, no. 3, [A] and [B) , respecrively , illllslratts , he genera| ^ ^ rf 
foe bela-acid genus and lupulone. 

DETAILED DESCRIPTION OF THE INVENTION 

100035, Before foe present compo S i,i„„ and melhods 0 , maki „ g ^ ^ ^ ^ 
disclosed and describe, „ is ,„ h „„ dCTSlood ,„„, inv£n ^ . $ ^ ^ ^ ^ 
|.«ic„,a, c„nfi gU ra,ion s , as process stcps , am) malem|s ^ vQfy ^ ^ ^ 

intended ,„ be andersrood ,„„, foe .oraninolog, e mp ,„ y e d Herein is used for foe p urp0S e 
of describing parriealar embodiment on,y and is no, i„, endcd , 0 te hmi , mg 
scope of foe presen, invention wi„ be limned only by foe appended claims and 
equivalents thereof. 

100036, „ m<lst be „ oted lhat , as „ sed jn , Ws spec . ficat . on Md ^ m ^ 
dictates otherwise. 

100037, The p resent invention provides , ^ ^ 

effee, on foe ac,ivi ty of COX-2, sa,d c„„,pos,,io„ comprising an elfec.ive amount of 
componcn, I seleced fron, foe group co „sis t i„g of a,p ha acids and be,a acids and an 
efleciv, amoun, of at _ one compo „ ent „ sdecied from ^ ^ consisiinB 

acids. be,a acids, essentia, oils, f a ,s end waxes, wifo , he provis0 , nal componen| , am) „ 
are no, the same compound. More particular,,, foe composition comprises two or more 
active ingredients selected from foe groups consisting of a-acids, B . a eids and essentia, 
oils. Preferably, the active ingredients of foe presen, inven.ion are made from Hops 
extract. Preferably, composi.ion comprising an 30 to 00 weigh, pencen, of a-acids, , 5 ,o 
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45 weigh, pee,,, ..^ and 3 , 0 6 ^ ^ ^ ^ 

optional,, comprises 2 ,„ 8 weigl „ perce „, of ft|s Md wMes prefe rab|y ^ ^ 
acids, essentia, „ ils , te or waxes are ,„ m . hop Miracti h . preferawy ^ ^ 

CO, extract The condition provided by ,„e present _ ^ ^ ^ 

a dtetarv supplemen, or tlKrapeuljc composhion ^ compos . func| . ons w ^ 
■he inducibility a„d/or ac.ivi, y of COX-2 with |i„,e or n0 effec , „„ cox _ , 

100038, The presen, also mvention provides . composi(ion ^ 
inhibit etTec, on ,ha expression and/or activi* of COX-2. More particular*, lhe 
compost comprises, as a ftrs, com P o„e„,, an active carcinoid and, as a seeond 
conrponen,, a, leas, one member selected from me 8 r„„ P consisting of an active a, P ha. 
acid or acrive bera-acid or deprives .hereof as more s P ecific a „ y described above The 
common proved b y me p res e„, invenrion can be fomtulated as a dietarv s U pp,emen, 
or therapeutic composirion. The composirion ft.nc.ions s y nergis,ica„ y ,o inhibit rhe 
inducibilt* and/or activity of COX-2 with no signify, efftc , „„ cox ., 

100039, As used herein, the term "dietarv supptemen, • refers ,0 compositions 
consumed ,0 atTec, structural or functional ch a„ B e S i„ physiolo6y , The ^ ..^^ 
composition" refers ,0 a„ y compounds administered ,0 treat or prevent a disease. 

1000,0, As used herein, the term "COX inhibitor- refers ,0 a composite of natural 
compounds ma, is capable of inhibiting ,he ac,ivi, y or expression of COX-2 e„ zy mes or 
, capable of inhibiting or reducing me severi*. including pain and swelling, 0 f a severe 
inflammatory response. 
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[00041 1 As used herein, the term "active curcuminoid" refers to a species within the 
curcuminoid genera that is capable of inhibiting the inducibility and/or activity of COX- 
2 while having little or no effect on COX- 1 or is capable of inhibiting or reducing the 
severity of a severe inflammatory response. The preferred "active curcuminoid" is 
curcumin. 

|00042 J As used herein, the term " hop extract " refers to the solid material resulting 
from (I) exposing a hops plant product to a solvent, (2) separating the solvent from the 
hops plant product, and (3) eliminating the solvent. 

J00043J As used herein, the term "solvent" refers to a liquid of aqueous or organic 
nature possessing the necessary characteristics to extract solid material from the hop 
plant product. Examples of solvents would include water, steam, superheated water, 
methanol, ethanol, hexane, chloroform, liquid CO2, liquid N 2 or any combinations of 
such materials. 

100044J As used herein, the term "CO2 extract" refers to the solid material resulting 
from exposing a hops plant product to a liquid or supercritical CO2 preparation followed 
by the removal of the CO2. 

(000451 As used herein, the term n ot-acid fraction" refers to compounds isolated from 
hops plant products including, among others, humulone, cohumulone, isohumulone, 
isoprehumulone, hulupone, adhumulone, xanthohumol A and xanthohumol B. 
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,0004<i| ^ " erei "' *™ <o co,„p„ u „ ds collec „ vely 

known as lupuloncs including among o|hers |upu|Me ^^^^ 

letrahydroisohumulone, and hexahydrocolupulone, 

1000,7, A» used herein, ,„e tern, •, ssemial oll ^ ^ ,„ , ^ ^ rf 
components conaiatmg cllicfly ormyrcene |]umulene undraiK 2 

on, and 2-methy]-but-3-en-ol. 

100048, As used herei e , em „ fMs „ refas (o tr . acyi8(yero| ^ ^ ^ ^ 

100049, As „ sed hcrein , , he . w . refers (o , ^ ^ ^ 
extremely long ehain (>25 croons) [my alcohols or adds. 

[00050, Therefore, one preferred embodiment of the present invention is a 
composition comprising a combination of an effective amount of two or more active 
ingredients selected from the group consisting „f a . acid , p . acid a „ d ^ ^ ^ 
composition of the present invention functions t0 specific^ inhibit lhe inducibility 
and/or activity of COX-2 while showing „„ le 0 , no effect on COX- 1. Therefore, the 
composition of the present invention essentially ehminate the inflammatory response, 
including pain a „ d SW e„i„ g , rapidly wit , M1 „ ^ y ^ ^ ^ 

10005,, A$ used herein, the ,e„„ "active curcuminotd", ..active ingredient ofhop 
extract- or derivatives thereof refers ,0 naturally occurring or symhet.c dertvatives of 

species within „ K scope of the respective genera tha, are capable of inhib g the 

inducibility a „d/or ac ,ivity of COX-2 while having ,i„,e or no effect on COX- 1 
capable of inhibiting or reducing the severity of an Mammary response. 



or are 
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Represenrarive specie, w ilhi „ eacb B e„es are , is ,ed in Table 2. Of ,he species lisKd 
under eae„ s e„ us in Tabie 2, ,„osc co„rai„i ne a, ,ea s , „ aslerlsk are ^ ^ 
'hose containing ,wo asterisks (•*) are panicnlarly preferred. 
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TABLE 2 



CURCUMINOIDS 


i ALPHA-ACIDS 






.Curcumin** 


:Humulone** 


;Lupulone** 




iDemethoxycurcumin*^ 


[Cohumulone* 


iCoIupulone* 




jBisdemethoxycureumin** 


ilsohumulone* 


•*•<•*•«••» toll tomitititoittiiii ••••••••*•*••»•• 

•Adlupulone* 


>*>•••• 










jCyclocurcumin* 


jHulupone* 
iAdhumulone* 


iHexahydrocolupuIone* 
•Dihydro-isohumulone* 




: :Xanlhohuimilone A* j i 


\ iXanthohumulone B* j j 



(00052) "Conjugates" of curcuminoids, alpha- and beta-acids or derivatives thereof 
means curcuminoids, alpha-acids, and beta-acids covalently bound or conjugated to a 
member selected from the group consisting of mono- or di- saccharides, amino acids, 
sulfates, succinate, acetate and glutathione. Preferably, the mono- or di- saccharide is a 
member selected from the group consisting of glucose, mannose, ribose, galactose, 
rhamnose, arabinose, maltose, and fructose. 

100053J Therefore, one preferred embodiment of the present invention is a 
composition comprising effective amount of curcumin, as a first component, and a 
second component selected from the group consisting of alpha-acids and beta-acids. The 
resulting formulation of these combinations functions to synergistically inhibit the 
inducibility and/or activity of COX-2 while showing little or no effect on COX-1 . 
Therefore, the composition of the present invention essentially eliminates the 
inflammatory response rapidly without introducing any harmful side effects. 

|00054| Preferably, the curcuminoid genus, as represented by FIG. 1 [A] and 
specifically exemplified by curcumin in F1G.1 [B] is a pharmaceutical grade botanical 



Best Available Copy 
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extract such as can be obtained commercially, for example, from Sabinsa, 121 Ethel 
Road West, Piscataway, NJ. Other curcuminoids that may be employed include 
demethoxycurcumin (FIG .[C]) bisdemethoxycurcumin (FIG. I[D]), a cis-trans 
curcumin (Fig I R) and cydocurcumin (FIG IF). The curcuminoid used can be readily 
obtained from Curcuma lon S a L. Pharmaceutical grade curcuminoid extract is 
standardized to have a curcuminoid content of greater than 70 percent. The 
pharmaceutical, botanical grade extract must pass extensive safety and efficacy 
procedures. As employed in the practice of the present invention, the extract has a 
curcuminoid content of about I to 99 percent by weight. Preferably, the minimum 
curcumin content is about 70 percent by weight. A.ternative.y, the curcumin may be 
synthesized using standard techniques known in chemical synthesis. 

1000551 The essence of the present invention is that, rather than modifying the 
curcuminoid molecule to achieve greater efficacy and lower toxicity, a second 
component is added that acts in a synergistic manner. Therefore, this invention relates to 
the discovery that when combining a curcuminoid with a second molecule, selected from 
the group consisting of a alpha-acids or a beta-acids and derivatives thereof, the 
combination produces a synergistic effect in the target cell. One such synergistic 
response would be the specific inhibition of inducible COX-2. Preferably, the second 
mo.ecu.e is a member selected from the group consisting of humulone and lupulone. 

1000561 Preferably, the alpha-acid genus, as represented by FIG. 2 [A] and 
specifically by humulone in FIG. 2 [B], and the beta-acid genus, as represented by FIG. 3 
[A] and specifically exemplified by lupulone (FIG. 2 [B]) is a pharmaceutical B 



grade 
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preparation such as can be obtained commercially, for example, from Hopunion. 
(Yakima, WA). 

1000571 Without limiting the invention, the inhibition of the activity of the COX-2 
enzyme by alpha-acids or beta-acids provides a dual, synergistic effect with 
curcuminoids. Thus, the second compound selected from the group consisting of alpha- 
acids and beta-acids increases the anti-inflammatory activity of the curcuminoids. The 
result of the combinations of this invention is a more selective effect on the activity of 
COX-2 at lower doses of curcuminoids than would normally be required. By decreasing 
the dose of curcuminoids to achieve the desired COX-2 inhibition, the probability of side 
effects from this compound decreases almost exponentially. The second compound 
selected from the group consisting of alpha-acids and beta-acids can provide 
hepatoprotection, antitumor promotion, antihyperlipidermia, antihyperglycermia and 
protection against ulcer formation from COX- 1 inhibition by the curcuminoids. 

100058] The pharmaceutical grade extract must pass extensive safety and efficacy 
procedures. Pharmaceutical grade C0 2 hops extract refers to a preparation wherein the 
concentration of hops extract, as employed in the practice of the invention, has an cc-acid 
content of about 10 to 95 percent by weight. Preferably, the a-acid content is greater 
than 45 percent by weight. The range of ,3-acid content in a pharmaceutical grade hops 
extract is about ,0 to 95 percent by weight. Preferably, the B-acid content is greater than 
45 percent by weight. The pharmaceutical grade extracts are particularly preferred. A 
dai.y dose (mg/kg-day) of the present dietary supplement would be formulated to deliver, 
-bout 0.001 to >00mgCO 2 extractofhopsextractperkgbodyweightof«heanimal. ,„ ' 
another embodiment, preferably, a dai.y dose (mg/kg-day) of the present dietary 
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supp.en.ent would be formated to deliver, per kg body weight of the animal, about 
0.001 to 30.0 mg curcuminoids, a „d about 0.5 to 20.0 mg alpha-acids or beta-acids. 

1000591 The composition of the present invention for topical application would 
contain about 0.001 to 10 wt%, preferably 0 . 0 , to 1 wt% of pharmaceutical grade C0 2 
hops extract. In another embodiment, the composition of the present invention for 
topical application would contain one of the following: about 0.001 to 1 wt%, preferably 
0.0 1 to 1 wt% curcuminoids, and about 0.025 to I wl%, preferably 0.05 tol wt% alpha- 
acids or beta-acids. 

1000601 The preferred composition of the present invention would produce serum or 
target tissue concentrations of any of the a-acid or P -acid components in the range of 
about 0.005 to .0,000 ng/mL. In another embodiment, the preferred composition of the 
present invention would produce serum concentrations in the following range: 0.0001 to 
10 uM of curcuminoids, and 0.001 to 10 uM alpha-acids or beta-acids. 

|00061| TABLE 3 below provides a list of diseases in which COX-2 enzyme 
expression and activity may p.ay a significant role and therefore are appropriate targets 
for normalization or treatment by the invention. 
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Addison's Disease 



Alherosclcrosis 
Colon Cancer 



Crohn's Diseuse 



Diabetes (type l)/typc II 



Graves' Disease 



Vcssej_wa| | 
Intestine 



Jnicstine 



Pancreas ■ 

Skin/lnflannnatory cells 



Inflammatory Dowel Disease 



Nerve cells 



Leukemia 



Intestin 



Lymphomas 



Immune cells 



Nerve cells 

Neuromuscular junction 



Osteoarthritis 



Psoriasis 



Primary Biliary Cirrhosis 



Rheumatoid Art hritis 
Solid Tumors 



Joint lining 



Skin 



Liver 
Joint ti iii 



Sysiemic Lupus Erythematosis 
Uveitis 



Various 



Multiple tis sues 
Eye 



[00062] In addition to the combination of component I selected from the group 
consisting of alpha acids and beta acids and at least one component II selected from the 
group consisting of alpha acids, beta acids, essential oils, fats and waxes, with the 
proviso that component I and II are not the same compound, and the combination of 
curcuminoids and alpha-acids, beta-acids or derivatives, the present composition for 
dietary application may include various additives such as other natural components of 
intermediary metabolism, vitamins and minerals, as well as inert ingredients such as talc 
and magnesium stearate that are standard excipients in the manufacture of tablets and 
capsules. 



100063) As used herein, "pharmaceutical^ acceptable carrier" includes any and all 
solvents, dispersion media, coatings, isotonic and absorption delaying agents, sweeteners 
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and ,hc ,ike. These pharmaceutic,,* „ ccep , ab , e ^ ^ ^ ^ ^ ^ ^ 
range of materials inc.uding, but „ ol , imiled w> ^ ^ and ^.^ 
lubr.cants, dishttegmnts, co , ori „ g ^ bulWns ^ ^ ^ sweKnjne 
agents and miscellaneous mat „, a|s s „ ch aj ^ ^ ^ ^ ^ ^ ^ 

order ,o prepare a particular therapeutic composition. The use of such media and agents 
for pharmaceutical* active substances is weM known in , he a , Excep , msot , r „ my 
co„ve„, io „ a , media or a8e „, , incompa| . ble w . th ac| . ve in8redj ^ ^ ^ 

present composition is contemplated. ,„ one earner,,, ,a,c and magnesium steamte 
are incU,ded in the presen, f„ rmulation . When ,„ ese ^ ^ ^ ^ 

preferably, Aslac Brand 400 USP ,a,c powder and ,he ver i(ab ,e 6 rade 
Harare. Orher ingredients known ,„ affect ,he manufacture of this composi|ion aj § 
die-ao- bar or functiona, food can include Havorings, sugars, ammo-sugars, proteins 
and/or modified starches, as well as fats am | oils. 

1*0641 The dierary supplements, ,„, ions or lherapeuljc rf fc ^ 

invention can be formulated in any manner known by one of skil, in , he art ,„ „„ e 
embodiment,. ,he conrposi.ion is formulated into . capsule or tab|et usi „ g 
available ,o one of ski,, in the « ,„ capsule or lab|e , fom , ^ ^ ^ 

for an odul, human or animal would preferably be contained in one to six capsules or 
tablets. However, the presen, compositions may also be formulated in other convenient 
fonns, such as an injectable so,„,io„ o, suspension, a spray solution or suspension, a 

any ingestible ingredient, including sweeteners, Havering, oils, starches, pro ,ei„ s , f roits 
ot fruit extracts, vegetables or vegetable extracts, grains, anima, »„ or p r „,ei„, Thus 
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•he presen, composes can be formu , a , ed ^ ^ ^ jKms ^ ^ ^ ^ 
chewable candies „, s | owly dissolving 

100.65, The present i„ve„ ti „„ conlen , plales rf „, ^ rf 

based d.seases, borh acme and chronic. The presen, formation reduces the 

■he affected tissue. A p_.ica„y aceeptable carrier may a,s„ be used in the 
present compositions and formulations, 

100066, According t0 the presen , inven(jon anima) ^ ^ a ^ ^ 
- the e roup consistiog of huma|Ki ^ ^ ^ ^ ^ ^ 

horses, ruminants or other warn, b.ooded a„ima,s. The invention is directed pnmardy ,„ 
the treatmen, of human bein B , Ad,n i „ islralion ca „ be by any ^ ^ ^ ^ 

Skilled artisan, f„ r exampie. b y oral, topic.,, transderaial , , ransmucosa| , „ ^ ( 
routes. 

100067, The fo „ owing examples are ^ ^ ^ ^ ^ ^ ^ ^ ^ 
invention. 



EXAMPLE 1 

Selective hrhibition of Cyc,oo.xy S e„asc-2 Mediated Pr 0 s,a e ,andm E2 by a CO, Extract 

of Hops 

100068, This exampte i„ us „a,es a superior COX-2 Activity of ,h. CO, bops extract 
of -he presen, invention compared ,„ the pare compound humrdone described in the prior 
« Therefore i, is ,„ be inferred that the effectiveness of the CO, hops extract of the 
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present i„ve„„o„ wou.d be superior ,o the pure compound hl ,mu,„ne described fa , he 
prior art. 

m<>6 '" '"'""»""■ «t COX-> Mcdm.ed Prodgcjlo,, gfPC^ - CO, 
Hons • . balancer, analytical, Ohaus Explorer (Ohaus Model #EO 1 140, 

Switzerland), biosafety cabine, (Forma Model WI214 , M ^ ^ ^ ( ^ ^ 
1000 pL (VWR Catalog #4000-208, Rochester, NY), cell hand rally counrer ,VWR 
Catalog #23609-,02, Rochestet, NY), CO, incubaror (For™ Model #F32,0, Marietta. 
Ohio,, hemacy.ome.er (Hausse, Mode. #1492, Horsham, PA), microscope, inverted 
(Leica Mode, #DM IL, Werzlar, Germany), multichannel pipeno,, ,2-Channel (VWR 
Caralog #5350,-662, Rochesrer, NY), Pip,. Aid (VWR Capdog #53498-103. Rochesrer. 
NY), Piperro, 0.5 ,o ,0 pL (VWR Caralog #4000-200. Rochester, NY), piperror, ,00 ,o 
1000 »,L (VWR C„a,og #4000-208, Rochesrer, NY). p ipe tlor , 2 t0 20 (lL (VWR Ca|a|og 
#4000-202, Rochesrer, NY), pipe.tor. 20 ,o 200 pL (VWR Catalog #4000-204, 
Rochesrer, NY), PURE LAB Plus Wa.er Polishing Sysrem (U.S. Fi„er, Lowell, MA>, 
refrigeraror, 4°C (Forma Model #F3775, Marierra, Ohio), vorrex mixer (VWR Caralog 
#33994-306, Rochesrer, NY), warer bad, (Shel Lab Model #1 203, Cornelius, OR). 

100070) ft*, C/,e„„«„ w Buffer, - Cell scrapers (Corning Caralog 

#3008, Coming. NY), dimerhylsulfbxide (DMSO) (VWR Catalog #5507, Rochester, 
NY), Dulbecco's Modification or Eagle's Medium (DMEM) (Mediated, Catalog #10- 
01 3-CV, Herndon, VA), fetal bovine serum, hear inactivated (FBS-HI) (Mediated, 
Caralog #25-0 1 1 -CV, Herndon, VA), lipopolysaccharide (LPS,(Sigma Catalog #L-2654, 
St. Louts. MO), micofuge tubes. l.7„L (VWR Catalog #201 72-698, Rochester, NY), 
penicillin/streptomycin (Mediated, Catalog #30-001-0, Herndon. VA). pipe, dps for 0.5 
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.0 .0 M L pipehor (VWR Cn,„,„g S53509-U8, Rochester, NY), pipel , ips for loo . 1000 
ML pipeuor (VWR Ca,o,„ 6 „35 1 2-294, Rochester, NY), pipe, , ips for 2 . 20 mL a „ d 2 „. 
200 mL pipoors (VWR Ca.olog «3S,2-260, Rochester, NY), p ipc , s , l0 mL (Becton 
Dickinson Catalog *7 55 |, Marietta, OH>. pipets, 2 mL (Becton Dickinson Catalog 
#7507, Marietta, OH, pipers, 5 mL (Becton Dickinson Catalog #7543, Marietta, OH), 
RAW 264.7 Cells (American Type Culture Collection Catalog « T1B-7I , Manassas, VA), 
test compounds <li q „id CO, hops extract from Hopunion, Yakima, WA), tissue culture 
pla.es, 96-we„ (Becton Dickinson Catalog «075, Franklin Lanes, NJ), Ultra-pure water 
(Resistance -18 megaOhm-cm deionized water). 

100071 1 Genera, p me<lure . ra w 2M 7 ce||s obtajned ^ ^ ^ ^ 
DMEM medium and maintained in log phase. The DMEM growth medium was made as 
follows : 50 „,L of hea, inactivated FBS and 5 mL of penicillin/streptomycin was added 
to a 500 mL bottle of DMEM and stored a, 4"c For best result the medium is to be used 
within three months and warmed to 37 1 in water bath before use. 

100072) On day one of the experiment, the log phase 264.7 cells were plated at 8 x 10 4 
cells per well in 0.2 mL growth medium pe, well in a 96-well tissue culture plate in the 
morning. A, the end of the day I (6 to 8 hours post plating), 100 pL of growth medium 
from each well were removed and replaced with 100 M L fresh medium. A 1.0 mg/mL 
solution of LPS, which is used to induce the expression of COX-2 in the RAW 264.7 
cells, was prepared by dissolving 1.0 mg of LPS in I mL DMSO. 1, was vortexed until i, 
dissolved and was stored a, 4 t Mel, a, room temperature or in a 37 " C water bath 
before use. Make up a new solution every 60 days. 
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extract was prepared as 



100073] On day two of the experiment, liquid C0 2 hops 
.000X stock in DMSO. For exa.p.e, if the final concentration of the test materia, is to 
be 10ug/m L , a .Omg/mL stock should be prepared bydissolving .0 mg of the test 
material in , mL of DMSO. For the best result, fresh liquid C0 2 hops extract should be 
prepared on the day of the experiment. f„ 1.7 mL microfuge tubes, 1 mL DMEM 
without FBS was added for test concentrations of 0.05, 0. .0, 0.5, and 1 .0 ug/mL. 2 uL of 
the 1000X DMSO stock of the test material was added to the I mL of medium without 
FBS. The tube contained the final concentration of the test materia, concentrated 2-fold 
and then placed in an incubator for 10 minutes to equilibrate. 

100074, One-hundred microliters of medium was removed from each we., of the ce.l 
plates prepared on day one. One-hundred micro.iter of equilibrated 2X final 
concentration the test compounds was added to cells and incubated for 90 minutes. LPS 
in DMFM without FBS was prepared by adding 44 uL of the 1 mg/mL DMS0 stock to 
10 mL of medium. For each well of cells to be stimulated, 20 uL of LPS (final 
concentration of LPS is 0.4 M g/mL of LPS) was added and incubated for 24 hour, 

1000751 On day 3, the appearance of the cells was observed. One-hundred microliter 
supematent medium from each well was transferred to a clean microfuge tube for the 
determination of amount of PGE2 in the medium. 

I00076, ^ r """^"» of rox-l Fn,v,n,. jnhjbjtjo n bv Ho r .... The 

abi.iry of a test materia, to inhibit COX-. synthesis of PGE2 was determined essentially 
as described by Noreen, Y., et al. (J. Nat. Prod. 61,2-7, 1998). 
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100077, . balancer (2400 s Accu(ab v( ^ ^ ( ^ 

Rochester, NY), balance,, analytical, Ohatts Explorer (Ohaus Model #EOI ,40, 
Switaeriand), btosafety cabinet <Fo,ma Model # FI214 , Morie „ ai ^ ^ ^ 
(Fonou Mode, #F3797>, Freeae,, -80T U,„a,ow (Form a Mode, #F85,6, Marietta OH, 
heated stitring plale (VWR Ca,a,o 8 #3,9,8-262. Roc „e S , er , NY), iee mahe, (Scotsman 
Mode, MFE400A, A, Fairfax, SC) , multichannc| ^ <ywR ^ 

«350, .662, Rocheste,, NY), Multichannel Pi pc „ or , 8 . Chan „ el (VWR Ca , a|og mm _ 
660, Roches*,, NY), o,b,,a, shake, p, atfora (Sciellceware #F3704 ,. 000( , t 
NJX pH mete, (VWR Cataiog #3322,-0,0, Rocheste,, NY), pipel aid (VWR C a,a,„ s 
#53498-103, Roches*,, NY), pipeno,. 0.5 ,o ,0 pL (VWR Catalog #4000-200, 
Rocheste,, NY,, pipetto,, , 00 ,„ ,000 pL (VW R Cu,a,og #4000-208, Rocheste,, NY) 
Pipetto,, pL (VWR Ca,a,o e #4000-202, Rocheste,, NY,, pipe,*,, 20 to 200 pL 

(VWR Ca,a,o 8 #4000-204, Rocheste, NY,, PURELAB Plus Water P„, ishin8 Syslcm 
(U.S. Filter. Lowe,,, MA), refrigerator, 4°C (con™ Mode, #F3775, Marietta, Ohio), 

vacuum chamber (Sigma Catalog #Z35 407 4 c. i „ • 

iog (raja, 407-4, St. Louts, MO), vortex mixe, (VWR 

Catalog #33994-306, Rochester, NY) 

1000781 m „ SeatM . 96 . We|] romd bo((om p|a(e (Nate Nunc m 

Roches.,, NY), a,achido„ic acid (Sigma Ca,a,og #A-3925, St. Louis, MO), centrifuge 
•ubes, ,5 mL, conical, sterile (VWR Catalog #20171-008, Roches*,. NY), COX-I 
enayme (ovine, 40,000 units/mg (Cayman Chemical Catalog #60,00, Ann A,bor, Ml) 
dimethylsulfoxide (DMSO, (VWR Catalog #5507, Rochester, NY), ethano, ,00% 
(VWR Catalog # MK7 „ I908 , R()chester , m £p|ncphr . ne (sigraa Caia|og m s[ 

Louis, MO), gh„a,hio„ e (reduced) (Sigma Cata.og # 0-6529, St. Louis, MO), g ,adua,ed 
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cy.i„de, ,000 mL ( VWR Caudog „47„ . 364 , Roc „ ester> Nn hemat . n 
(Sigma cata.og * H-328,, S,. Louia, MO). hydrochloric acid (HC„ (VWR Catalog 
«VW3 „ 0-3, Roche,,., N V), KimWipes (Kimberly dark Ca,a,og #34256, Roswe,,, 
OA), mic ro f„ g e tubes , , j mL ( VWR Cala|og K0| ?2 ^ 8 Rm1bs ^ w) 

(Sigma Catalog #S-588,. St Louis, MO), pipe, , ips for 0 .5 ,„ ,„ )lL pipenor (VWR 
Ca.o.og #53509-138, Rochester, NY), pip e, lips for l0 „. 10 „ 0 )lL pipeltor (VWR 
Catoiog #535,2.294, Rocker, NY), p ipe, lips for 2 . 20 pL and 20 . 200 mL ^ 
(VWR Ca, olog «35 ,2-260, Rochester, NY), pros ,ag,a„di„ E2 (Sigma Ca,al„ g , P- 
5640, St Louis, MO,, prostaglandin F2a,pha (Si gma Cata.og # P-0424, S,. Louis, MO), 
s,ir bar, m a g „e,ic (VWR Ca,a,„ g 058948-.93, Roches, NY), s,ora g e bottle, ,000 mL 
(Coming Ca,a,„ g #1395-1 L, Coming, NY), s,ora g e bo„,e, , 00 mL (Coming Ca,a,o g 
*I395-I00, Coming, NY), CO, extract of hops (Hopunion, Yakima, WA), Tris-HCI 
(Sigma Catalog #T-594I, St. Louis, MO), ultra-pure water (Resistance "18 megaOhm- 
cm deionized water). 

100079, Genera, Procedure - Oxygen-free I 0M Tris-HC, buffer ( P H 8.0) was 
prepared as foUows: ,„ a ,000 mL beaker, I2.„ 8 Tri 2 ma HC, was dissolved into 900 
mL ultra-pore water. The beaker was placed on a stir piate with a stir bar, NaOH was 

added „„„, the P H reached 8.0. The vo.ume was adjusted to a fina, vo.ume of ,0O0mL 

and stored in a 1 000 mL storage bottle. 

100080, The Tris-HC, buffer was p,aced into a vacuum chamber with a ,oose top and 
the air pump was turned on until the buffer stopped bubbling The vacuum chamber was 
turned off and the s,ora g e bo„,e was covered tight. This step was repeated each time 
when the oxygen-free Tris-HC, buffer was used. 
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10008,, One mL cofacto, S o, u ,i„„ was „, y ^ , ^ ^ ( > q j 

'" e S,l " a ' hi0ne and ' 3 »» >« ■ ■»<. oxygen ft, Tris .„ c , bulT „ 

Solutions of the Ks , matcrial wcre preppred ^ nKded . e |o ^ ^ asp . in ^ 

weighed and dissolved into 1 mL DMSO. 



on ice, 



100082, Enzyme was di ,, o|ved ^ Ha ^ ^ i ^ 

0.5 ,,L of en Z y„,e al unils/mL . ^ ^ ^ ^ ^ j ^ ^ ^ ^ 

Tris-HC, buffe, This enzyme solulion „ e „„ ugh fof „ ^ ^ ^ ^ 
sCutionwaapreparedasfoUows. ,.. 1 5 mL centrifuge tube, 10(lLCOX , 

P=r reaction. The nnx lure was incubated on ice foe 5 minutes f or 60 reactions add 
650 ,1 eneyme in oxygen ftee Tri,HCI buffer with 3.25 mL cofacor so.u.ion). 
100083, Sixty „, of the enzyme so.ution was combined with 20 pi of the tes, .so, uli o„ 
•n each „e„ of a ,6 we,, p,a,e. Tina, concenttations of the tes, so, ut i„„s were ,00, 50, 
25, ,2.5, 6.25 and 3,2 pg/mL. The plates were preincubated on ice fo, ,0 minute, 20 
ML arachidonic acid (30pM) was added and incubated ,br 15 minu.es a, 37'C. 

100084, Two M HC, was prepared by diluting 12.1 N HO. ,„a lOOmLstorage 
bottle, 83.5 „,L „„ ra . pure waler was ad<fe) ^ ^ ^ ^ ^ ^ ^ 

was stored in a 100 mL storage bottle and p, a eed in the biosafty cabine, (a,ways add acid 
las,,. The reaction was terminated by adding 10 pL 2 M HC1. The final solution was 
used as the supemate for the PGE 2 assay. 

,000851 ^"■■'""■i""offOF2r o„c e ,., r „ i „„t„,a. J , r , , 

fo„owed was tha, essentia,* desenhed by Hamberg, M. and SamuCsson, B. V . B M . 
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C/iem. 1971. 246, 6713-6721)- however rnmm ^: i 

nowever a commercial, nonradioactive procedure was 

employed. 

1000861 ir^,*, . free2er , -30°C (Forma Model 0F3797), heated stirring pIa , e 
(VWR Catalog ,339.8-262, Rochester, NY), multichannel pipettor, , 2-Channe. (VWR 
Catalog#5350.-662, Rochester, NY), orbital .taker platform (Sciencevvare #F37041- 
0000, Pequannock, NJ), Pipe, Aid (VWR Catalog #53498-103, Rochester, NY), pipettor, 
0.5 to 10 uL (VWR Catalog #4000-200, Rochester, NY), pipettor, .00 to 1000 pL 
(VWR Catalog #4000-208, Rochester, NY), pipettor, 2 to 20 pL (VWR Cata.og #4000- 
202, Rochester, NY), pipettor. 20 to 200 pL (VWR Catalog #4000-204, Rochester, NY), 
plate reader (Bio-tek Instruments Model #Elx800, Winooski, VT), PURELAB Plus 
Water Polishing System (U.S. Filter, Lowell, MA), refrigerator, 4°C (Forma Mode. 
#F3775, Marietta, Ohio). 

1000871 Chemicals, Rea S e,Us and Buffers - Prostaglandin E 2 EIA Kit-Monoclonal 
480-wel. (Cayman Chemical Catalog H 5.40.0, Ann Arbor, MI), centrifuge tube, 50 mL, 
conical, steri.e (VWR Cata.og #20. 71-, 78, Rochester, NY), Du.becco's Modification of 
Eagle's Medium (DMEM) (Mediated Catalog #.0-0.3-CV, Herndon, VA), graduated 
cylinder, .00 mL(VWR Cata.og #247. 1-3.0, Rochester, NY), KimWipes (Kimberly 
Clark Cata.og S34256, Roswell, GA), microfuge tubes, 1.7 mL (VWR Catalog #20172- 
698, Rochester, NY), penicillin/streptomycin (Mediatech Catalog #30-0OI-CI, Herndon, 
VA), pipet tips for 0.5 to 10 pL pipettor (VWR Cato.og #53509-.38, Rochester, NY), 
Pipe, tips for .00-.000 pL pipettor (VWR Cato.og #535.2-294, Rochester, NY), pipet 
tips for 2-20 pL and 20-200 pL pipettors (VWR Cato.og #535 1 2-260, Rochester, NY), 
Pipets, 25 mL (Becton Dickinson Catalog #7551, Marietta, OH), storage bottle, 100 mL 



31 



PCT/US2005/041018 

(Coming Ca,a,o e #1393-100. Coming, NY), storage bo „ le , ,„„„ mL ^ ^ 

* 1395 -' L ' C °"""e,NY),„, tra .p urewilter(Resis , ance=18meBa0hm _ cmde . on . Md 

water). 

10008,1 . EIA Buffer was prepared by diluling , he c0 „ Ien|s Qf 

EIA Buffer Concentrate (vial M) „„„ Mml of ullra . pure ^ ^ ^ ^ ^ 

several times ,o ensure .U crystals had been removed and was placed i„,o a 100 nrL 
storage bottle and stored at 4°C. 

100089, The Wash Buffer was pr e pare d by diluling Wash Buffer c _ k ^ ^ 

' :4 °° Ultra - Pure Water ' 0 5 mm <« <* Tween 20 (via, *5a) was ,hen added (using . 
syringe for accurate measurement), i.e. (Fo, one liter Wash Buffer add 2.5ml Wash 
Buffer Concentrate. 0.5m, Tween-20, and 997m, Uhta-pare water.) The solution was 
stored in a I liter storage bottle at 4°C. 

100090, The Prostagtandin E, standard was reconstituted aa follow, A 200pL pipe, 
lip was equilibrated by repeated* f.lling and expelling the lip several limes jn 
The tip was used ,„ transfer ,00 pL of the PGE; Standard (vial #3) into a 1.7 mL 
microfuge tube. 900,,, Ultra-pure water was added ,„ the mbe and stored a, 4»C. which 
was stable for -6 weeks. 

10009,, The Prostaglandin E, acetylcholinesterase tracer was reconstituted as follows. 
■00 pi. PGE ; trace, (via, «, was taken and mixed with 30 mL of the EIA Buffer in a 50 
mL centrifuge tube and stored a, 4»C. The solution should be used within five weeks. 

100092, The Prostaglandin * monoclonal antibody was reconstituted as follow, 
lOOpL PCS, Antibody (via, »„ was taken and mixed with 30 mL of the EIA buffer 
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50 mL centrifuge tube and stored at 4 C. This solution should be used up within 5 
weeks. 

100093, DMEM with penic 

penicillin/streptomycin inlo 500 n,L DMEM and stored at 4'c. 

1000,4, The phate wns „ up as follows: Eac „ p|ate ^.^ a m . n . muro 

H-*. (B), two non-specific binding „ e „ s (NSB) , , wo maximum bindjng ^ ^ ^ 

an eight point standard curve run in duplicate IS I -SSI P,„i, 

1 rc 15 1 5>8 ' Each sample was assayed at a 

minimum of two dilutions and each dilution was run in duplicate. 

100095, The standard was prepared as fol.ows: Eight , , mL microuge ^ ^ 

microliter solntion was taken from lube , a„ d put imo ^ 2 and ^ ^ 
repeated through tube 8. 

100096, Fifi y microliIere of EIA Buffer and 50p, DMEM were added into the NSB 
wells. Fifty p, DMEM was added to the Bo we,,, Fifty microliters of so,u,io„ was taken, 
from tube W and added to hoth the ,owes, standard wells (S8) . Fifty mjcroli|crs w 

*» H ■ (Use the same pipe, tip f„ r all , of the standafds ^ ^ ^ ^ 
tip in each new standard by pipeting „ a „ d down in , hat „ ^ ^ ^ 
50pl of each sample at each dilution to the sample wells). 

100097, Using the 12 channel pipetor, 50„l of the Prostaghandin E, 

acetyichofinesterase tracer was added to each we,, except the Total Activity (TA) and the ■ 
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B>- (B , we,, Us,„ g the n channe, p, pelor , s0(l| of ,„ e p^^^ 
antibody w as added ,„ ^ wll Mccp , , he ^ ^ ^ ^ ^ ^ ^ 

*** (B, we,,, The P ,a,e w as covered wi|h ^ fi|m ^ ^ ^ ^ ^ f § 
hours at 4°C. 

IW* The p,at. was Je ve,oped as tbUows: one ,00p L via, of Ellma „, Reaee „, 
<V "" reC ° nS ' Cd 50 °™-P- «,er in a 50 mL ce„tnf„ g e , ube „ 

wuh Wash Buffer usi„ g a ,2 channe, pi p Cttor . Whundred rf ^ 

Reagent was added to each well usim* ,17,1,, , ■ 

wen using a 1 2 channel pipettor and 5ul of Tracer to the 

(TA) well was then added to each well using -1 P 1 n tk , . 

wen using a P 1 0. The plate was covered with a plastic 

film and placed on orbital shaker in the dark for 00-90 minutes. 

100099, The plate was read in the Bio-tek plate reader at a single wavelength between 

The plate should be read when the absorbance of the wells is in the range of 0.3-0 8 A U 
Ifune absorbance of the we,, exceeds 1 .5, wash and add fresh EllnW Reagent and 
redevelop. 

1000-001 DerenaainaHon of Medium ,„ hibilory Concentration „C 5 o) - The medium 
■nhibitory eoncen,ra.i„„ of the CO, hops extract for both COX-2 and COX-I were 
assessed us,n 8 Ca.cuSyn (B.OSOFT, hioaoft.com). This s.risrica, pac^e performs 

dru g dosceffec, captions usi„ 8 ,he Median Effect methods described b y T- 
C Chou and P. Ta,a, y (Trends Pharmacof Sci. 4:450-454). Briefly , , 
"Dose" and the ■•Effect" in , he si mp,es, poasib,. form: H . w , w ^ c , 
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concentration or dose of the compound and Cm is the median-effective dose signifying 
the potency. Cm is determined from the x-intercept of the median-effect plot. The 
fraction affected by the concentration of the test material is fa and the fraction unaffected 
by the concentration is fu (fu - . - fc). T | ie exponent m is the parameter signifying the 
sigmoidicity or shape of the dose-effect curve. It is estimated by the slope of the 
median-effect plot. 

1000101, The median-effect plot is a plot of * = log(C) vs y = >og(fa/fu) and is based on 
the logarithmic form of Chou's median-effect equation. The goodness of fit for the data 
to the median-effect equation is represented by the linear correlation coefficient r of the 
median-effect plot. Usua.ly, the experimental data from enzyme or receptor systems 
have r > 0.96, from tissue culture or enzyme work. 

(000102] Results - The medium inhibitory concentration of COX-2 inhibition by the 
CCVextract of hops in the RAW 264.7 cell model was 0.24 Mg / mL (95% CI = 0.16- 
0.36). The same CC, extract of hops demonstrated a median inhibitory concentration of 
COX-. production of PGE2 of 25.5 M g/mL. Thus, a COX-./COX-2 specificity of 106 is 
observed. This COX-2 specificity is 2.7-fold greater than the COX-2 specificity 
demonstrated for pure humulone in the TNFalpha stimulation of MC3T3-E1 cells 
[Yamamoto, K. 2000. Suppression of cyc.ooxygenase-2 gene transcription by humulon 
of bee hop extract studied with reference to glucocorticoid. FEBS Letters 465:103-106], 
Such a large difference in COX-2 specificity between the pure compound and the 
complex mixture is unexpected and constitutes a novel finding. ,t is unusual that a 
complex mixture would contain greater specific biological activity than the 
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molecule. The inference is ,ha, an underlying sy „er ey anron, ,he bioacive modules, 
including luimulone, is to account tor such an effect. 

EXAMPLE 2 

Synergistic Inhibition of Prostaglandin E2 Production in Murine 13 Cells by 
Ciircuminoids and an Extract of Hops 

|000.03| This example illustrates the superior COX-2 inhibitory potency and 
selectivity of the combination of curcuminoids and hops extract of the present invention 
compared to curcuminoids alone. 

10001041 Inhibition of COX-2 Mediated Production of PGE2 in RAW 264.7 Cells - 
Equipment - balancer, analytical, Ohaus Explorer (Ohaus Model #E01 140, 
Switzerland), biosafety cabinet (Forma Model #F.214, Marietta, Ohio), pipettor, 100 to 
1000 M L (VWR Catalog #4000-208, Rochester, NY), cel. hand tally counter (VWR 
Catalog #23609-102, Rochester, NY), C0 2 incubator (For™ Mode. #F32.0, Marietta, 
Ohio), hemacytometer (Hausser Model #1492, Horsham, PA), microscope, inverted 
(Leica Model #DM IL, Wetz.ar, Germany), multichannel pipettor, 12-Channe, (VWR 
Catalog #53501-662, Rochester, NY), Pipet Aid (VWR Catalog #53498-103, Rochester, 
NY), Pipettor, 0.5 to 10 nL (VWR Catalog #4000-200, Rochester, NY), pipettor, 100 to 
.000 M L (VWR Catalog #4000-208, Rochester, NY), pipettor, 2 to 20 M L (VWR Catalog 
#4000-202, Rochester, NY), pipettor, 20 to 200 M L (VWR Catalog #4000-204, 
Rochester, NY), PURE LAB Plus Water Polishing System (U.S. Filter, Lowell, MA), 
refrigerator, 4°C (Forma Mode. #F3775, Marietta, Ohio), vortex mixer (VWR Catalog 
#33994-306, Rochester, NY), water bath (She. Lab Mode. #.203, Cornelius, OR). 
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10001051 Cells, Chemicals, Reagents and Buffers - Cell scrapers (Corning Catalog 
#3008, Coming, NY), dimethylsulfoxide (DMSO) (VWR Catalog #5507, Rochester, 
NY), Dulbecco's Modification of Eagle's Medium (DMEM) (Mediatech Catalog #10- 
013-CV, Herndon, VA), fetal bovine serum, heat inactivated (FBS-HI) (Mediatech 
Catalog #35-0 1 1 -CV, Herndon, VA), lipopolysaccharide (LPS)(Sigma Catalog #L-2654, 
St. Louis, MO), microfuge tubes, 1.7 mL (VWR Catalog #20 1 72-698, Rochester, NY), 
penicillin/streptomycin (Mediatech Catalog #30-001-CI, Herndon, VA), pipet tips for 0.5 
to 10 M L pipettor (VWR Catalog #53509-138, Rochester, NY), pipet tips for 100-1000 
ML pipettor (VWR Catalog #535 1 2-294, Rochester, NY), pipet tips for 2-20 M L and 20- 
200 ML pipettors (VWR Catalog #53512-260, Rochester, NY), pipets, 10 mL (Becton 
Dickinson Catalog #7551, Marietta, OH), pipets, 2 mL (Becton Dickinson Catalog 
#7507, Marietta, OH, pipets, 5 mL (Becton Dickinson Catalog #7543, Marietta, OH), 
RAW 264.7 Cells (American Type Culture Collection Catalog #TIB-71, Manassas, VA), 
test compounds (liquid C0 2 hops extract from Hopunion, Yakima, WA), tissue culture 
plates, 06-well (Becton Dickinson Catalog #3075, Franklin Lanes, NJ), Ultra-pure water 
(Resistance =18 megaOhm-cm deionized water). 

|000106| General Procedure - RAW 264.7 cells, obtained from ATCC, were grown in 
DMEM medium and maintained in log phase growth. The DMEM growth medium was 
made as follows: 50 mL of heat inactivated FBS and 5 mL of penicillin/streptomycin 
were added to a 500 mL bottle of DMEM and stored at 4°C. This was warmed to 37 °C 
in a water bath before use and for best results should be used within three months 

1000107] On day one of the experiment, the log phase 264.7 cells were plated at 8 x I0 4 
cells per well in 0.2 mL growth medium per well in a 96-well tissue culture plate. After 
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6 .u 8 hours post plating, 100 pL of growth medium from each we., was removed and 
rcp.aced with .00 pL fresh medium. A . .0 mg/mL so.ution of LPS, which was used to 
induce the expression of COX-2 in the RAW 264.7 ce..s, was prepared by dissaving , .0 
mg of LPS in . mL DMSO. It was mixed until dissolved and stored at 4»C. 
immediately before use, it was thawed at room temperature or in a 37°C water bath. 

10001081 On day two of the experiment, the test materials were prepared as .000X 
stock in DMSO. For example, if the Una. concentration of the test materia, was to be ,0 
Mg/mL, a 10 mg/mL stock was prepared by disso.ving 10 mg of the test materia, in . mL 
ofDMSO. ^esh test materials were prepared on day 2 of the experiment. In ,.7mL 
mierofuge tubes, I mL DMEM without FBS was added to obtain test concentrations of 
0.05, 0. .0, 0.5, and 1.0 pg/mL. 2 pL of the .000X DMSO stock of the test materia, was 
added to the 1 mL of medium without FBS. The tube contained the final concentration 
of the test material was concentrated 2-fold. The tube was placed in incubator for 10 
minutes to equilibrate. 

1000109) One-hundred mL of medium was removed from each well of the cell plates 
prepared on day one. One-hundred mL of equilibrated 2X final concentration the test 
compounds were added to cells and incubated for 90 minutes. LPS in DMEM without 
FBS was prepared by adding 44 pL of the I mg/mL DMSO stock to .0 mL of medium. 
For each well of cells to be stimulated, 20 pL of LPS (final concentration of LPS is 0.4 
Mg/mL of LPS) was added. The LPS stimulation was continued for 24 hours, after 
which the supernatant medium from each well was transferred to a clean mierofuge tube 
for determination of the PGE2 content in the medium. 
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|0001 10| Determination of COX-I Enzyme Inhibition by Curcuminoids and hops 
extract - The ability of a test material to inhibit COX-1 synthesis of PGE2 was 
determined essentially as described by Noreen, Y., et al. (J. Nat. Prod. 61,2-7, 1998). 

|0001 1 1 ) Equipment - balancer (2400 g, Acculab VI-2400, VWR Catalog #1 1 237-300, 
Rochester, NY), balancer, analytical, Ohaus Explorer (Ohaus Model #EOl 140, 
Switzerland), biosafety cabinet (Forma Model #F1214, Marietta, Ohio), Freezer, -30°C 
(Forma Model #F3797), Freezer, -80°C Ultralow (Forma Model #F8516, Marietta, OH), 
heated stirring plate (VWR Catalog #33918-262, Rochester, NY), ice maker (Scotsman 
Model #AFE400A-IA, Fairfax, SC), multichannel pipettor, 12-Channel (VWR Catalog 
#53501-662, Rochester, NY), Multichannel Pipettor, 8-Channel (VWR Catalog #5350 1 - 
660, Rochester, NY), orbital shaker platform (Scienceware #F3704 1-0000, Pequannock, 
NJ), pH meter (VWR Catalog #33221-010, Rochester, NY), pipet aid (VWR Catalog 
#53498-103, Rochester, NY), pipettor, 0.5 to 10 pL (VWR Catalog #4000-200, 
Rochester, NY), pipettor, 100 to 1000 uL (VWR Catalog #4000-208, Rochester, NY), 
pipettor, 2 to 20 uL (VWR Catalog #4000-202, Rochester, NY), pipettor, 20 to 200 uL 
(VWR Catalog #4000-204, Rochester, NY), PURELAB Plus Water Polishing System 
(U.S. Filter, Lowell, MA), refrigerator, 4°C (Forma Model #F3775, Marietta, Ohio), 
vacuum chamber (Sigma Catalog #Z35, 407-4, St. Louis, MO), vortex mixer (VWR 
Catalog #33994-306, Rochester, NY) 

|000 1 J 2| Supplies and Reagents - 96- Well, round-bottom plate (Nalge Nunc #267245, 
Rochester, NY), arachidonic acid (Sigma Catalog #A-3925, St. Louis, MO), centrifuge 
tubes, 1 5 mL, conical, sterile (VWR Catalog #20171-008, Rochester, NY), COX-1 
enzyme (ovine) 40,000 units/mg (Cayman Chemical Catalog #60100, Ann Arbor, Ml), 
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dimethy.sulfoxide (DMSO) (VWR Catalog #5507, Rochester, NY), ethanol 100% 
(VVVR Catalog #MK70.908, Rochester, NY), epinephrine (Sigma Catalog #0-4250, St. 
Louis, MO), glutathione (reduced) (Sigma Catalog # G-6529, St. Louis, MO), graduated 
cy.inder, .000 mL (VWR Catalog #247, 1 -364, Rochester, NY), hematin (porcine) 
(Sigma catalog # H-328., St. Louis, MO), hydrochloric acid (HCI) (VWR Catalog 
#VW3I 1 0-3, Rochester, NY), Kim Wipes (Kimberly Clark Catalog #34256, Roswell, 
CA), microfuge tubes, 1 .7 mL (VWR Catalog #201 72-698, Rochester, NY), NaOH 
(Sigma Catalog #S-588 1 , St. Louis, MO), pipet tips for 0.5 to 10 uX pipettor (VWR 
Catolog #53509-138, Rochester, NY), pipet tips for 100-1000 uL pipettor (VWR 
Catolog #535 .2-294, Rochester, NY), pipet tips for 2-20 uL and 20-200 uL pipettors 
(VWR Catolog #535 1 2-260, Rochester, NY), prostaglandin E2 (Sigma Catalog # P- 
5640, St. Louis, MO), prostaglandin F2alpha (Sigma Catalog # P-0424, St. Louis, MO), 
stir bar, magnetic (VWR Catalog #58948-193, Rochester, NY), storage bottle, 1000 mL 
(Corning Catalog #1 395-. L, Coming, NY), storage bottle, 100 mL (Corning Catalog 
#1395-100, Coming, NY), C0 2 extract of hops (l-lopunion, Yakima, WA), Tris-HCl 
(Sigma Catalog #T-5941 , St. Louis, MO), ultra-pure water (Resistance =18 megaOhm- 
cm deionized water). 

10001 13| General Procedure - Oxygen-free 1 ,0M Tris-HCl buffer (pH 8.0) was 
prepared as follows. In a 1000 mL beaker, 12.1 Ig Trizma HCI was dissolved into 900 
mL ultra-pure water. The beaker was placed on a stir plate with a stir bar. NaOH was 
added until the pH reached 8.0. The volume was adjusted to a final volume of lOOOmL 
and stored in a 1000 mL storage bottle. 
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1000, H| The Tris-HCI buffer was placed i„,„ a vacuum chamber wi,l, the ,op loosened 
and ,he air pump was rurucd on un.il ,he buffer stopped bubbling. The vacuum chamber 
was ,he„ ,u„,ed off and me storage bottle was ,igh„y covered. This step was rcpeared 
each lime when oxygen-free Tris-HCI buffer was used. 

1000 1 IS| One ml. cofactor solution was prepared by adding U n,g (-, epinephrine, 0.3 
mg reduced glutathione and 1 .3 mg hematin to I mL oxygen free Tris-HCI buffer. The 
solutions of the test material were prepared as needed, i.e. ,0 mg ofaspirin was weighed 
and dissolved into 1 mL DMSO. 

[0001161 Enzymes, i.e. prostaglandin E2 or prostaglandin F2alpha, were dissolved in 
oxygen free Tris-HCI buffer as follows, i.e. on ice, 6.5 p L of enzyme at 40,000 units/mL 
was taken and added to 643.5 uL of oxygen free Tris-HCI buffer. This enzyme solution 
is enough for 60 reactions. The COX- 1 enzyme solution was prepared as follows: .n a 
15 mL centrifuge tube, 10 pL COX- 1 enzyme at 40,000 units/mL was added to oxygen 
free Tris-HCI with 50 pL of the cofactor solution per reaction. The mixture was 
incubated on ice for 5 minutes. For 60 reactions, 650 pL enzyme were added in oxygen 
free Tris-HCI buffer with 3.25 mL cofactor solution. 

10001171 Sixty microliters of the enzyme solution were combined with 20 pL of the 
.est solution in each well of a 96 well plate. Final concentrations of the test solutions 
were .00, 50, 25, .2.5, 6.25 and 3 .2 pg/mL. The plates were preincubated on ice for .0 
minutes. Twenty pL arachidonic acid (30pM) was added and incubated for 15 minutes 
at 37°C. 
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1000. .„ Two M HCI was prepared by diluting 12. 1 N HCI in a ,00 „,L storage „„,„e. 
83.5 mL ullm-pure water was added and .hen 16.5 mL 12. 1 N HCI was added. It was 
stored in a 100 m L s,ora e e bo„,e and p.aeed in ,he Biosafty cabine,. The reaction was 
-erminated by adding ,0 pL 2 M HCI. The final solut.on was used as lhe for 
the PGE2 assay. 

I000 „9| De,ern,ina,i„n of PGE2 Concenrration in Medium - The procedure followed 
was ,hu, essentially described by Hamberg. M. and Samuelsson, B. (J. Biol. Chem. 1 97 1 . 
246, 67 1 3-6721 ); however a commercial, nonradioac.ive procedure was employed. 

1000.20, E , u/pMau - Wr, -30°C (Forma Model #F3797), heated stirring plate 
(VWR Catamg #339,8-262. Rochester, NY), multichannel pipetror, ,2-Channe, (VWR 
Caralog #5350 1 -662, Rochester, NY), orbital shaker plarform (Scienceware #F3704 1 - 
0000, Peouannock, NJ), Pipe, Aid (VWR Catalog #53498-103, Rochester, NY), pipertor, 
0.5 to 10 pL (VWR earning #4000-200, Rochester, NY), pipetro, ,00 to ,000 pL 
(VWR Catalog #4000-208, Rochester, NY), pipettor, 2 ,„ 20 pL (VWR Catalog #4000- 
202, Rochester, NY), pipettor, 20 ,„ 200 pL (VWR Catalog #4000-204, Rochester, NY), 
plate reader (Bio-tek Instruments Mode, #Elx800, Winooski, VT), PURELAB Plus 
Water Polishing System (U.S. Filter, Lowe,,, MA), refrigerator, 4°C (Forma Model 
#F3775, Marietta, Ohio). 

100012. | CWcfe. *e„ 4 .e„« „„, 8uffm . p rostag , aildm a ^ 
480-wel, (Cayman Chemical Ca,a,og #5,40,0, Ann Arbor, Ml), centrifuge ,„be, 50 mL. 
conical, sterile (VWR Catalog #20, 7,-178, Rochester, NY), Dulbecco's Modification of 
Eagle's Medium (DMEM) (Mediatech Catalog #,0-01 3-CV, Hemdon. VA>, graduated 



42 



PCT/LS2(K)5/()410I8 

cylinder, 100 mL (VWR Catalog #2471 1-310, Rochester, NY), KimWipes (Kimbcrly 
Clark Catalog #34256, Roswell, GA), microfuge tubes, 1.7 mL (VWR Catalog #20172- 
698, Rochester, NY), penicillin/streptomycin (Mediatech Catalog #30-00l-CI, Hemdon, 
VA), pipet tips for 0.5 to 10 nL pipettor (VWR Catolog #53509-138, Rochester, NY), 
pipet tips for 100-1000 uL pipettor (VWR Catolog #53512-294, Rochester, NY), pipet 
tips for 2-20 M L and 20-200 uL pipettors (VWR Catolog #53512-260, Rochester, NY), 
pipets, 25 mL (Becton Dickinson Catalog #7551, Marietta, OH), storage bottle, 100 mL 
(Corning Catalog #1395-100, Coming, NY), storage bottle, .000 mL (Coming Catalog 
#1395-1L, Coming, NY), ultra-pure water (Resistance =18 megaOhm-cm deionized 
water). 

[0001221 General Procedure - EIA Buffer was prepared by diluting the contents of the 
EIA Buffer Concentrate (vial #4) with 90ml of Ultra-pure water. Vial #4 was rinsed 
several times to ensure all crystals had been removed and was then placed into a 100 mL 
storage bottle and stored at 4°C. 

|000123| The Wash Buffer was prepared by diluting Wash Buffer Concentrate (vial #5) 
1 :400 with Ultra-pure water. 0.5 ml/liter of Tween 20 (vial #5a) was then added (using a 
syringe for accurate measurement). To prepare one liter of Wash Buffer add 2.5ml 
Wash Buffer Concentrate, 0.5ml Tween-20, and 997ml Ultra-pure water. The solution 
was stored in a 1 liter storage bottle at 4°C. 

I000124J The Prostaglandin E2 standard was reconstituted as follows. A 200uL pipet 
tip was equilibrated by repeatedly filling and expelling the tip several times in ethanol. 
The tip was used to transfer 100 M L of the PGE2 Standard (vial #3) into a 1.7 mL 
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microfuge tube. 900 M > Ultra-pure water was added to the tube and stored at 4»C, which 
was stable for ~6 weeks. The Prostaglandin E2 acetylcholinesterase tracer was 
reconstituted as follows. 1 00 uL PGE2 tracer (via. U2) was mixed with 30 mL of the EIA 
Buffer in a 50 mL centrifuge tube and stored at 4°C. 

10001251 The Prostaglandin E2 monoclonal antibody was reconstituted as follows. 
IOOuL PGE2 Antibody (vial #1) was mixed with 30 mL of the EIA buffer in a 50 mL 
centrifuge tube and stored at 4°C. 

1000126) DMEM with penicillin/streptomycin was prepared by adding 5 mL 
penicillin/streptomycin into 500 mL DMEM and stored at 4°C 

[0001271 The plates were set up as follows: Each plate contained a minimum of two 
blanks (B), two non-specific binding wells (NSB), two maximum binding wells (B„), and 
an eight point standard curve run in duplicate (S1-S8). Each sample was assayed at a 
minimum of two dilutions and each dilution was run in duplicate. 



were 
to 



I000I28J The standard was prepared as follows: Eight 1.7 mL microfuge tubes 
labeled as tubes 1 -8. 900 uL DMEM into was added to tube 1 and 500 uL DMEM 
tubes 2-8. 100 uL of the PGE2 standard was added to tube 1 and mixed. Five-hundred 
mL of solution was taken from tube 1 and put into tube 2, and this process was repeated 
through tube 8. 

10001291 Fifty mL EIA Buffer and 50 M I DMEM were added into the NSB wells. Fifty 
Ml DMEM was added to the B 0 wells. Fifty mL 0 f solution was taken from tube #8 and 
added to both the lowest standard wells (S8). Fifty mL was taken from tube #7 and 
added to each of the next two well.. This was continued through to tube #1. The same 
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Pipe, ,ip was used r„ r a„ S of the slandards ,„ ak , g _ , ^ ^ ^ ^ 

each dilution was added to the sample wells. 

mm Usi „ g . 12 channe , pipelor , 50(il of |he prostag|andjn K acetyicho|inesKrase 
— » as added , 0 each wc „ exccpt the Tota| Acijv . y (ta) ^ ^ ^ 

U*. the U channe, pipe,„ r , 5 „„ of Prostag]andin £2 ^ ^ 

added ,o each we,, except the To,a, Acivi, (TA) , lhe ^ an(J ^ B|ank ^ 
The p,a,e was covered with p,a S , ic fi, m (ilem „ } and incuba , e<) for ^ ^ ^ 

1000.3.1 The p.ates were deve.oped as f ollows: M m y . , ^ 
(v,a, M, was reconstituted with 50 ,„, of Ultta . pure wa , er .„ , JQ mL ^ ^ ^ 

— with Wash Buffer using a ,2 channe, pipettc, Two-hundred mL 

actvif, (TA) we„s was then added ,„ each we,, „si„ g a P,0 p ipette . The plale „ s 

1000.32, The p,a,e was read in the Bio-tch p, aK readerat . ^ wave , eng , n ^ 
405 and 420 nnt. Before readi„ B each piate, the bottom was wiped with a Kim wipe 
The p,a,e shou,d be read when the absorbs of the we„s is in the range of 0.3-0.8 A.U. 

If the absorbance of the wells except i <; .1 

ens exceeded 1 .5, they were washed and fresh Ellmans 1 

Reagent was added and then redeveloped. 

1000.33, Ca,cu,a,io„ of synergy and combination index - Synergy between the 
carcinoids and andrographoMde was assessed using CalcuSyn (B.OSOFT, 
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biosoft.com). This statistical package performs multiple drug dose-effect calculations 
using the Median Effect methods described by T-C Chou and P. Talaly (Trends 
Pharmacol. Sci. 4:450-454), hereby incorporated by reference. 

|000134| Briefly, it correlates the "Dose" and the "Effect" in the simplest possible 
form: fa/fu = (C/Cm)m, where C is the concentration or dose of the compound and Cm is 
the median-effective dose signifying the potency. Cm is determined from the x-intercept 
of the median-effect plot. The fraction affected by the concentration of the test material 
is fa and the fraction unaffected by the concentration is fu (fu = 1 - fa). The exponent m 
is the parameter signifying the sigmoidicity or shape of the dose-effect curve. It is 
estimated by the slope of the median-effect plot. 

|000135| The median-effect plot is a plot of x» log(C) vs y = lo g (fa/fu) and is based on 
the logarithmic form of Chon's median-effect equation. The goodness of fit for the data 
to the median-effect equation is represented by the linear correlation coefficient r of the 
median-effect plot. Usually, the experimental data from enzyme or receptor systems 
have an r > 0.96, from tissue culture an r > 0.90 and from animal systems an r > 0.85. 

1000136| Synergy of test components is quantified using the combination index (CI) 
parameter. The CI of Chou-Talaly is based on the multiple drug-effect and is derived 
from enzyme kinetic models (Chou, T,C. and Talalay, P. (1977). A simple generalized 
equation for the analysis of multiple inhibitions of Michaelis-Menten kinetic systems. J. 
Biol. Chem. 252:6438-6442). The equation determines only the additive effect rather 
than synergism or antagonism. However, we define synergism as a more than expected 
additive effect, and antagonism as a less than expected additive effect as proposed by 
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Cho and Talalay in 1983 (Trends Pharmacol. Sci. (1983) 4:450-454). Using the 
designation of CI = 1 as the additive effect, we obtain for mutually exclusive compounds 
thai have the same mode of action or for mutually non-exclusive drugs that have totally 
independent modes of action the following relationships: Cl< I, - 1, and > I indicating 
synergism, additivity and antagonism, respectively. 

1000137) Expected median inhibitory concentrations of the two-component 
combinations were estimated using the relationship: 

[1 /Expected IC 5 „] = [A/IC 50 A] + [B/IC 5 „B] 

where A = mole fraction of component A in the combination and B = the mole fraction 
of component B in the combination. 

I000138J The observed and expected median inhibitory concentrations for curcumin 
and hops extract for PGE2 production by COX-2 in the RAW 264.7 cell assay were 
determined. While the expected IC 51 , for the 10: 1 combination of curcum and hops 
extract was 1 .6 M g/n,L, the observed value was 0.77 M g/mL or 2-fold greater. This level 
of difference was unexpected and constitutes a novel finding for the combined COX-2 
inhibitory activity of the 1:10 combination of curcumin and hops extract. 

|000139| Statistical analysis of inhibition of COX-2 production of PGE2 in the RAW 
264.7 cell model for the 1 : 1 0 combination of curcumin and hops extract was determined. 
The CI for this combination was 0.490, 0.472 and 0.454, respectively, for the IC 50 , IC 75 
and ICw. These CI values indicate strong synergy between curcumin and hops extract 
over the complete dose-response curve. 
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10001401 The medium inhibitory concentration of COX-2 by curcumin alone in the 
RAW 264.7 cell model was 4.01 ug/mL. Inh ibition of COX-1 enzyme activity by 
curcumin was somewhat higher with an IC 50 of 1 0.0 ug/mL. Hops extract exhibited an 
IC 50 of PGE2 inhibition by COX-2 of 0.21 ug/mL and an IC 50 for COX-1 enzyme 
inhibition estimated at 6.25 ug/mL; the COX-2 specificity of curcumin alone was 2.5 and 
for hops extract, it was 29.5. Eleven formulations of curcumin and hops extract 
exhibited COX-2 specificity ranging from 48.6 to 1 1.2, with a median COX-2 specificity 
of 1 7.4. All of the combinations of curcumin and hops extract unexpectedly 
demonstrated COX-2 specificity greater than the nomina. 5.0 suggested as the minimum 
for pharmaceutical products designed to limit PGE2 production specifically through 
inhibition of COX-2. This finding indicates that combinations of curcumin and a hops 
extract could function as potent anti-inflammatory formulations without the Gl side 
effects seen with COX-1 inhibition. 

EXAMPLE 3 

Normalization of Joint Functioning Following Trauma 
I00014II A representative composition of the present invention as a dietary supplement 
would be in an oral formulation, i.e. tablets, that would supply one of the following 
combinations: (a) 1 5 mg curcuminoid/kg per day and 6.0 mg humulone/kg per day; (b) 
1 5 mg curcuminoid/kg per day and 6.0 mg upulons/kg per day; (c) 1 5 mg 
curcuminoid/kg per day and 6.0 mg dihydroisohumulones/kg per day. Normalization of 
joint movement following physical trauma due to exercise or repetitive movement stress 
would be expected to occur following two to ten doses. This result would be expected in 
all animals. 
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EXAMPLE 4 

Clinical Effectiveness of Loiion Formulations in the Treatment of Acne Rosacea 

10001421 A ,Oti0n desi « llcd t0 C0I1tai » one of the following: (a) 0.1% vvt curcuminoids 
and 0.5% humulone; or (b) 0.1% wt curcuminoids and 0.5% lumulone is applied to 
affected areas of patients who have exhibited acne rosace as d.agnosed by their health 
practitioner and confirmed by an independent board-certified dermatologist. Self- 
evaluation tests are administered one week prior to the study to quantify the surface area 
affected and redness. In addition, similar variables are scored by the professional clinical 
staff not aware of the patients treatment status. These evaluations are repeated on Days 
0, 7, 14 and 21. 

|000143| Patients are randomly assigned to the test formulation or placebo at the start 
of the study. The test formulation and placebo are applied to the affected area one or two 
limes per day. Treatment for health conditions such as diabetes, hypertension, etc. is 
allowed during the study. Scores are statistically compared between the test formulation 
and the placebo for each of the four observational periods. Patients treated with the 
composition of the present invention in a lotion formulation are considered improved if 
the patients* scores improve by greater than 20% from the pre-test scores within each 
category evaluated. The percentage of persons exhibiting improvement is compared 
between the combination formulations and the placebo control. The difference between 
the two groups is considered statistically significant if the probability of rejecting the null 
hypothesis when true is less than five percent. 
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EXAMPLE 5 

Clinical Effectiveness of Lotion Formulation in .he Treatment of Psoriasis 
1000,44, This example is performed in the same manner as described in Example 4. 
except rha, the composirion is applied ,o affeccd areas ofpatients who have exhibited 
psoriasis as dia 8 „„ S ed by rhcir own practitioner and conned by an independen, board- 
eertified dermatologist. Self-evaluation tests are administered one week prior ,o rhe 
s.udy ,„ cuamify „,e surface area affected and skin condirion. | n addition, similar 
variab,es are scored by the profession., clinical staff no, aware of the patients rrearmen, 
status. These evaluations are repeated on Days 0, 7, 30 and 60. 

1000.45, Patients are random* assigned to the tes, formulation or placebo a, the star, 
of the study. The res, formulation and placebo are applied to the affected area one or two 
limes per day. Treatment for health conditions such as diabetes, hypertension, etc. is 
allowed during the srudy. Scores are statistically compared between .he res, formulation 
and the placebo for each of the four observational periods. Parients treated with the 
composition of the present invention as the tea, lotion formation are considered 
improved if the patients' score, improve by greater than 20% from the pre-tes, scores 
within each category eva.uated. The percentage of persons exhibiting improvement is 
compared berween the tes, formulation and the placebo control. The difference beoveen 
Ihe rwo groups is considered statistically signifan, if lhe probabi|i[y rf ^ ^ ^ 
hypothesis when true is less rhan five percent. 

EXAMPLE 6 

Clinical Effectiveness of a Formulation in the Treatment of Alzheimer's Dis 



Disease 
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1000,46, An oral fonnulation as described in Example 3 is a dmini S ,e,ed , 0 patie „ ts 
who have manifested an early stage of Maimer, Disease (AD), as di a g„„ se d by their 
practitioner and confirmed by an independent board-cedified neuro,o 8 is«. Two weeks 
before ,be clinical trial, ,he patients undergo appropriate psych„„e„ ro ,ogic al tests such as 
.be Mini Menra, Status Exam (MMSE), rhe Alzheimer Disease Assessmem Scale 
(ADAS,, ,he Boston Naming Test (BNT), and the Token Test (TT). Neur 0ps yc„o,ogica, 
tests are repeated on Day 0, 6 weeks and 3 months of the clinic, , r ial. The tests are 
performed by neuropsychologists who are no, aware of the patient's treatment mgimen. 
1000.47, ,. ali e„, s are , amlom]y ^ „ ^ ^ ^ ^ ^ ^ ^ 

of the study. The test formu,a,io„ and p,aceb„ are taken om„y one or two times per day. 
Treatment for conditions such as diabetes, hypertension, etc. is a „„wcd during the study 
Scores am statisticaMy compared between the test function and the p,acebo foreach 
of the three observation^ periods. Without tretttment. the ntttura, course of AD is 
significant deterioration in the teat scores during the course of the clinica, trial Patients 
treated with the composition of the present invention as the tes, fonttulation are 
considered improved if the patients' sc „ res reroain the same „ ^ ^ 

course of the clinical trial. 

EXAMPLE 7 

Oral Formulation in the Treatment and Prevention of Colon Cancer 
1000148, An oral formulation as described in Example 3 is administered to patients 
who have manifested an early stage of colon cancer as diagnosed by their own 
practitioner and confirmed by an independent board-certified oncologist. 
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[0001491 Patients are randomly assigned to the test formulation or a placebo at the start 
of the study. The test formulation and placebo are taken orally one or two times per day. 
Treatment for conditions such as diabetes, hypertension, etc. is allowed during the study. 
Endoscopic evaluations are made at one, two, six and twelve months. Evidence of 
reappearance of the tumor during any one of the four follow-up clinical visits is 
considered a treatment failure. The percentage of treatment failures is compared 
between the test formulation and the placebo control. Under the experimental conditions 
described, the test material is expected to decrease the tumor incidence with respect to 
the control group. The difference between the two groups is considered statistically 
significant if the probability of rejecting the null hypothesis when true is less than five 
percent. 

EXAMPLE 8 

Oral Formulation for the Treatment of Irritable Bowel Syndrome 
I000J50J An oral formulation as described in Example 3 is administered to patients 
who have manifested irritable bowel syndrome as diagnosed by their practitioner. 
Normal bowel functioning is restored within 24 hours. 

EXAMPLE 9 
Normalization of Joint Functioning in Osteoarthritis 
1000151) Using compositions described in Example 3normalization of joint stiffness 
due to osteoarthritis occurs following five to twenty doses, in the presence or absence of 
glucosamine or chondroitin sulfate. In addition, the composition does not interfere with 
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the normal joint rebuilding effects of these two proteoglycan constituents, unlike 
traditional non-steroidal anti-inflammatory agents. 

1000 1 52| In summary, one embodiment of the present invention is a composition for 
inhibition of inducible COX-2 activity and having minimal effect on COX-1 activity, 
said composition comprising, as a first component an effective amount of a curcuminoid 
species and an effective amount of a second component selected from the group 
consisting of an alpha-acid species and a beta-acid species or derivatives thereof. The 
curcuminoid species is curcumin, demethoxycurcurmin, or bisdemethoxycurcumin. the 
alpha-acid species is preferably humulone, cohumulone, isohumulone, isoprehumulone, 
hulupone, adhumulone, xanthohumol A or xanthohumol B. The beta-acid species is 
preferably lupulone, colupulone, adlupulone, tetrahydroisohumulone, 
hexahydrocolupulone or dihydro-isohumulone. The first or the second components of 
the present composition may be of pharmaceutical grade or derived from plant(s) or plant 
extract(s). The first or second components may also be conjugated with a compounds 
such as mono- or di- saccharides, amino acids, sulfates, succinates, acetates or 
glutathione. The compositions of the present invention may be formulated in a 
pharmaceutical^ acceptable carrier and contain additives such as antioxidants, vitamins, 
minerals proteins, fats, carbohydrates, glucosamine, chondrotin sulfate oraminosugars. 

|000153| Other embodiments of the present invention includes methods of dietary 
supplementation of the compositions of the present invention to reduce the symptoms in 
animals suffering from symptoms of inflammation. The composition is formulated in a 
dosage fonn such that said administration provides from 0.001 to 30.0 mg body weight 
per day of each curcuminoid species, and from 0.5 to 20.0 mg/kg bodyweight per day of 
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alpha-acid species or be.a-acid species. The composition is administered in an amount 
sufficient to maintain a serum concentration of 0.1 to 50 uM of each curcuminoid 
species, and from 0.001 to 50 »M of each alpha-acid species or beta-acid species. The 
animal may be humans, non-human primates, dogs, cats, birds, reptiles, amphibians, 
horses or ruminants. The administration .nay be an oral, parenteral, topical, transdermal 
or transmucosal delivery system. 

|000I54| Thus, among the various formulations taught there has been disclosed a 
formulation comprising curcuminoids, as the first component, and a second compound 
selected from the group consisting of alpha-acids and beta-acids. These combinations 
provide for a synergistic anti-inflammatory effect in response to physical or chemical 
injury or abnormal immune stimulation due to a biological agent or unknown etiology. It 
will be readily apparent to those skilled in the art that various changes and modifications 
of an obvious nature may be made without departing from the spirit of the invention, and 
all such changes and modifications are considered to fall within the scope of the 
invention as defined by the appended claims. Such changes and modifications would 
include, but not be limited to, the incipient ingredients added to affect the capsule, tablet, 
lotion, food or bar manufacturing process as well as vitamins, herbs, flavorings and 
carriers. Other such changes or modifications would include the use of other herbs or 
botanical products containing the combinations of the present invention disclosed above. 
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What is Claimed Is: 

I • A method of treating diabetes, comprising administering to an individual having 
diabetes a composition comprising a hops extract. 



2. The method of claim 1, wherein said hops extract is a C0 2 



extract. 



3. A method of treating diabetes, comprising administering to an individual having 
diabetes a composition comprising a first component selected from the group consisting 
of alpha acids and beta acids and a second component selected from the group consisting 
of alpha acids, beta acids, essential oils, fats and waxes, with the proviso that the first 
component and second component are not the same compound. 

4. The method of claim 3, wherein the first or second component is made from a hop 
extract prepared by C0 2 extraction. 

5. The method of claim 3, wherein the alpha acids are selected from the group consisting 
of humulone, cohumulone, isohumulone, isoprehumulone, hulupone, adhumulone, 
xanthohumol A and xanthohumol B. 

6. The method of claim 3, wherein the beta acids are selected from the group consisting 
of lupulone, colupulone, adlupulone, tetrahydroisohumulone, hexahydrocolupulone, and 
dihydro-isohumulone. 

7. The method of claim 3, wherein the essential oils are selected from the group 
consisting of myrcene, humulene, beta-caryophyleen, undecane-2-on. and 2-methyl-but- 
3-en-ol. 
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8. The me.hod of Cain, 3, wherein said composinon is form^ed in a pharmaceutical 
acceptable carrier. 

9. The nrerhod of Cain, 3, wherein said companion further comprises one or more 
members selected fron, rhe group consisting of antioxidants. vi.an.ins and miners. 

10- The n,e,hod of Cairn 3, wherein said composi.ion funhe. comprises one o. ,„„ re 
members selected from ,he group consis.ing ofp,o,ei„ s , f als , carbohydrate.,. 
Slucosamine, chondrolin sulfate and aminosugars. 

M . A me,hod of .rearing diabetes, comprising adminisfcring ,o an individual having 
diabe,es , co.nposi.ion comprising 30 ,o 60 percen, aipba acids and ,5 ,„ 45 pereen. be.a 
acids. 

12. The method of claim 1 1, wherein the alpha aeids or the beta aeids are from a hop 
extract prepared by C0 2 extraction. 

13. The method of claim 12 wherein the m i,« 

i^, wnerein the C0 2 hop extract contains 0 to 6 percent 

essential oils and 2 to 8 percent fats and waxes. 

14. The method of claim I I , wherein the alpha acids are selected from the group 
consisting of humu.one, cohumulone, isohumulone, isoprehumulone, hulupone, 
adhumulone, xanthohumol A and xanthohumol B. 

1 5. The method of claim 1 1 , wherein the beta acids are selected from the group 
consisting of lupulone, colupulone, adlupulone, tetrahydroisohumulone, 
hexahydrocolupulone, and dihydro-isohumulone. 
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16. The method of Cain, 1 3. wherein ,he essentia, oils are selected from ,„e 8roup 

co„sis,in B ofn, yre e„e, l , u „, l „e„e,be,a-ea^,p„ y ,ee„, un( ,e cane . 2 . on>and2 . me|hy| . but . 
3-en-ol. 

1 7. The method of claim 1 1 , wherein said composition is formulated in a 
pharmaceutical^ acceptable carrier. 

». ^ -hod o ( c,ai,„ „, wherein said eonrposirion further comprises one or more 
member, selected from ,he group c„„ s ,s,i„ g of a„,ioxida„, s , vitamins and minerals. 

19. The „,«,„«, of claim n,w„ er ei„saideo m p„si,i 0 nfur,herco m p,i S e S o„eorn„ore . 
member., selecred from the group con,i„i„ g of proteins, fars, carbohydrates, 
glucosamine, cltondrotin sulfate and aminosugars. 

20. A method of treating diabetes, conrprising administering to an individual ha ving 
diabetes a composition comprising 30 to 60 percent alpha acids and 3 ,„ 6 percent 
essential oil. 

2 1 Tlte method of claim 20, wherein the alpha acids or the essential oil is from a hop 
extract prepared by C0 2 extraction. 

22. The method of Cain, 21, wherein the CO, extract of hops contains 2 ,„ 8 percen , lats 
and waxes. 

23. The method of claim 20, wherein the alpha acids are selected from the group 
consisting nt humnlone, cohumulone, isoluunulone, isoprehu.nulone, hulupone, 
adhumulone, xanthohumol A and xanthohumol B. 
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consisting of myrcene, hnmtdene, be,,c a w hy,ccn, ^ ^ ^ 

3-en-oI. 

25. The method 0 f claim 20 , lvhmin Mid composMon k tbmiuiote<i ^ ^ 
pharmaceutically acceptable carrier. 

* The , MW of claim 20 , wherei „ M]d Mmpo . ijon funher comprises ^ ^ 
members selected from lhe group consis , ing „ f ^ ^ ^ 

27. The method of claim 20, wherein said composition further comprises one or more 
■"entbers sdected fro m the group consisting of p ro ,ei„ s , f aG , carbohydrates, 
glucosamine, chondrolin sulfate and aminosugars. 

28. A method of treating diabetcs , compn . s ,.„ 8 ndn . s|er . n8 iq m MMam] ^ 

diabe.es a composition comprising ,5 to 45 percent beta acids and 3 ,„ 6 percent 
essential oil. 

29. The method of Cairn 28, wherein the beta acids or the essentia, oi, is from a hop 
extract prepared by C0 2 extraction. 

and waxes. 

3! The method of Cairn 28. wherein the beta acids are selected from the gronp 
consisting of h,p„,o„e, colupulone. adluptdone, tctrahydroisohumtdone, 
hexahydrocolupulonc, and dihydro-isohttmulone. 
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32. The method of claim 28, wherein the essentia! oils are selected from the group 
consisting of myrcene, humulene, beta-caryophyleen, undecane-2-on, and 2-methyl-but- 
3-en-oI. 

33. The method of claim 28, wherein said composition is formulated in a 
phannaceutically acceptable carrier. 

34. The method of claim 28, wherein said composition further comprises one or more 
members selected from the group consisting of antioxidants, vitamins and minerals. 

35. The method of claim 28, wherein said composition further comprises one or more 
members selected from the group consisting of proteins, fats, carbohydrates, 
glucosamine, chondrotin sulfate and aminosugars. 

36. A method of treating diabetes, comprising administering to an individual having 
diabetes a composition comprising 30 to 60 percent alpha acids, 1 5 to 45 percent beta 
acids and 3 to 6 percent essential oil. 

37. The method of claim 36, wherein the alpha acids, beta acids or the essential oil is 
from a hop extract prepared by C0 2 extraction. 

38. The method of claim 37, wherein the C0 2 extract of hops contains 2 to 8 percent fats 
and waxes. 

39. The method of claim 36, wherein the alpha acids are selected from the group 
consisting of humulone, cohumulone, isohumulonc, isoprehumulone, hulupone, 
adhumulone, xanthohumol A and xanthohumol B. 
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40. The method of c,ai,„ 36, wherein „, c |, ela acjds ^ ^ ^ ^ ^ 
consisting oHupulone, colupulone, ad,„p ulone , tetrahydroisohumulone, and 
lie.xahydrocol,ppulone,dihydro-isohiimulone. 

41 . The method of Cain, 36, wherein ,he essentia, oils are selected from the group 

consistingof myrcene, humulcne. be,a-caryophy, M „, undecano-2-on, and 2 -me,„y,.b ut 
3-en-ol. 

42. The n,e,hod of Cain, 36, wherein said composition is formulated in a 
pharmaceutical^ acceptable carrier. 

43. The nrerhod of Cairn 36, wherein said co„,po si ,i on funher comprises one or more 
members .selected from the g roup consisting of awioxidants , vitamins and minerals. 

44. The method of c,ai m 36, where, said composition f„ nh er comprises one or more 
members selected fron, ,he group consist of proteins, fats, carbohydrates, 
glucosamine, chondrolin sulfate and aminosugare. 

45. A method of treating diabetes, comprising administtrini , , 0 a „ ^ 
diabetes a composition comprising a first component se,ec,ed from a curcuminoid and a 
second component selected from an alpha acid and a beta aeid. 

46. The method of e.ain, 45, wherein said curcuminoid is selected from eureumin, 
demethoxycurcumin, and bisdemethoxyc 



iircumin. 



47. The method of claim 45, wherein the alpha acids are selected from the group 
consisting of humulone , ^ 

adhumulone, xanthohumol A and xanlhohumol B. 
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consisting 0 n Upulo „e, co, upul „„ e , adlup „ Ione , tetrahydrojsohumu|one 
hcxahyuroedupnlone, and dihydro-isohumulonc. 

49. The me ,h 0j of Cain, 45, wherein sa,d eompcsi.ion is .br^ed in a 
phamiaceutically acceptable carrier. 

50. The method of claim 45. wherein said, 

1nnts > vitamins and minerals. 



1 composition further comprises one or more 
members selected from the group consisting of antioxida, 



5 - • The method of Cairn 45, .herein said composition further comprises one or more 
-mbers selected from the group consisting of proteins, fats, carbohydrates, 
glucosamine, chondrotin sulfate and aminosugars. 

52. The method of Cairn 45, wherein said rlrst or second component is conjugated with 
monosaccharides, disaccharides, amino acids, sulfates, succinates, acetates or 
glutathione. 
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